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Side elevation of vertically-fired 
B&W pulverized-coal-fired Radi- 
ant Boiler. This unit produces 
950,000 Ib of steam per hr at a 
pressure of 2000 psi and a tem- 
perature of 1050 F, with reheat 
to 1000 F. It is designed for gas 
recirculation. 
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Modern Central Stations 
Serving America 


Toledo Edison’s 
BAY SHORE 


STATION 
Equipped with a B&W Radiant Boiler 


View of Bay Shore Station, latest ad- 
dition in Toledo Edison Company's 
expansion program, George W. 
Saathoff, Consulting Engineer. 


wer: 


Bay Shore Station—a significant addition to practical advances gained through B&W’s con- 














Toledo Edison’s generating capacity—is concrete 
evidence of that company’s policy of combining 
a dynamic expansion program with the latest 
engineering advances. 

This new 135,000-KW unit, which gives Toledo 
Edison a total installed capacity of over ¥2-million 
kilowatts, is the latest in a $90,000,000 program 
carried out over the past several years. Full use 
has been made of latest engineering develop- 
ments, including high steam pressure and tem- 
perature, reheat, and gas recirculation. 

B&W Boilers such as that installed in Bay Shore 
Station are the product of almost a century of 
boiler making experience, combined with the 
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tinuing program of research and development— 
a combination that is making basic contributions 
toward increasingly efficient steam-electric power 
generation. The Babcock & Wilcox Company, 
Boiler Division, 161 East 42nd Street, New York 


17, New York. 
G-757 
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It’s not just static strength... 











RESISTANCE TO TENSILE STRESS 
is achieved by use of properly heat- 
treated, accurately-machined side bars 

made of premium steel and fitted 
with properly-hardened pins, bushings 
and rollers. But to resist operational 
stresses, additional controls over di- 
mensional accuracy, uniformity and 
roller resiliency are essential. 





STRENGTH OF CHAIN IN MOTION is accomplished through tensile strength plus 
special Link-Belt refinements. These include pitch-hole preparation, micro-finish 
of parts, special processing of sidebars, prelubrication and rigid quality control 
from initial selection of materials to final protective boxing. 


namic strength 


in LINK-BELT Roller Chain that fights fatigue 


LINK-BELT gives you dynamic strength 
that comes from these important EXTRAS 


it’s 
a 








N high-speed drives or heavy conveying jobs, the com- 

ponents of every pitch of roller chain face severe and 
repeated operating stresses—engagement with sprockets, 
shock of starting loads, centrifugal loads and others. That’s 
why dynamic strength—ability of chain to resist these 
stresses—is so important. And it’s built into every length of 
Link-Belt Precision Steel Roller Chain. 

How is dynamic strength developed? In addition to Link- 
Belt “extras” .. . special design, manufacturing and process- 
ing steps provide required properties of uniformity and 
accuracy for long-life operation. 

Talk over your roller chain needs at your nearby Link- 
Belt office or authorized stock-carrying distributor. Ask for 


PRE-STRESSING of multiple 
width chain provides uniform 
load distribution. 











SHOT-PEENED ROLLERS have 
greater fatigue life, added abil- 
ity to withstand impact. 








Book 2457, covering this complete line of single and mul- 
tiple widths, in % to 3-inch standard pitch, 1 to 3-inch 


CLOSER HEAT-TREAT CONTROL 
—coupled with rigid testing in- 
sures uniformity. 


double pitch. 14,122 


LINK?©>BELT 


ROLLER CHAINS & SPROCKETS 








LOCK-TYPE BUSHINGS (applied 
on a range of sizes) end a cause 
of stiff chain. 








LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chica; ». 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All Principal Cities. Export O : New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S. W.; South 
Africa, ipsines. “thepewsensedives Throughout the World. 
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“*I got 5 years of 
service from a valve 
I expected to last 

only 90 days”’ 











Mr. C. L. Worthington, Chief Engineer for 
E. L. Bruce Co., Little Rock, Arkansas 
plant, standing near a Walworth No. 225P 
Bronze Giobe Valve with ‘‘500 Brinell’’ stain- 
less steel seats and discs that was installed 
in severe boiler blowdown service. Hardened 
seats and discs are especially resistant to wire 
drawing, steam cutting, or galling 





Some time ago Mr. C. L. Worthing- 
ton, Chief Engineer for E. L. Bruce 
Co. plant at Little Rock, Arkansas, 
was having valve trouble on some 
newly installed boilers. The first 
boiler to go in service generated 
600 hp operating at 200-pounds pres- 
sure. The water was so bad that a 
hot lime and soda ash water softener 
treatment had to be used, and it was 
necessary to add other chemicals to 
this solution from time to time. Mr. 
Worthington wanted to use a contin- 
uous blowdown to skim off the worst 
part of the scum on the water. He 
installed a small blow pipe about an 
inch below the normal water level in 
the boiler. This worked well, except 
that the one-inch valve on the line 

















A Walworth No. 225P Bronze Globe Valve that 
gave perfect performance for four years and 362 
days in a severe boiler blowdown service where 
the Chief Engineer said he had never been able 
to keep a valve more than 60 to 90 days. 


could only be partially opened and let 
a small part of the scum be blown 
off at one time. If the valve was 
widely opened, it would not take long 
to lower the water level in the boiler 
and run the steam pressure down. 
This service gave Mr. Worthington 
lots of valve trouble, as can well be 
imagined, because of the extreme 
wire drawing that occurred. 


One day the Walworth representa- 
tives in that area, called upon Mr. 
Worthington and demonstrated the 
outstanding features of the Wal- 
worth No. 225P Bronze Globe Valve. 
This valve, which has a working 
steam pressure rating of 350-pounds 
at 550°F, has a plug-type stainless 
seat and disc which has been heat 
treated to a minimum hardness of 
500 Brinell. After listening to the 
Walworth men and examining a 
225P valve, Mr. Worthington agreed 
that he would try one in the severe 
service described. He said if it lasted 
90 days, he would consider that it 
had done a good job. 


The valve went into service and 
came out within three days of being 
in service five years under very 
severe operating conditions. The 
valve was used 24 hours a day from 
early in the morning on Monday 
until Saturday night, when it was 
closed until the following Monday 
morning. It was never opened more 
than three-quarters of a turn, and 





most of the time it was opened only 
one-half to one-quarter of a turn. 
For the life of the valve, nearly five 
years, it never failed to give a 100% 
closure when shut on Saturday night 
until opened Monday morning. 


When another 600 hp 200-pound 
pressure boiler went into service, it 
also was equipped with a one-inch 
Walworth No. 225P Bronze Globe 
Valve on the same service. 


In view of the severe service and 
the wire drawing to which this valve 
was subjected, it is interesting to 
note that the original valve (which 
was taken out of service almost five 
years after it had been installed) 
was removed — not because the seat 
and disc were wire drawn — but be- 
cause the turbulence of the steam 
had finally caused a small hole to 
occur in the wall of the body of the 
valve. Needless to say, the valve that 
was taken out of service was replaced 
immediately by another one-inch 
Walworth No. 225P Bronze Globe 
Valve, positive assurance that Mr. 
Worthington is satisfied that this 
valve has “done a good job.” 


Other Walworth products include 
complete lines of Gate, Globe, Angle, 
Check and Lubricated Plug Valves in 
bronze, iron, steel, stainless steel and 
special alloys. Complete information 
and literature will be furnished upon 
request. 


WALWORTH 


60 East 42nd Street, New York 17, New York 








SUBSIDIARIES: (JD Atioy steet PRODUCTS CO. Cau CONOFLOW CORPORATION 
SOUTHWEST FABRICATING & WELDING CO., INC. 


WALWORTH COMPANY OF CANADA, LTD. 


M&H VALVE & FITTINGS CO. 
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9 eater tesememta te Illustrated here are new and recently improved 
What s iNew sin units added to Vickers most complete line of 
Hees J oil hydraulic equipment. Look to Vickers as a 
single responsible source for integrated hy- 
draulic systems. For characteristics of any of 


WiICKERS- HYDRAU LiIcS these components, please write for Installation 


Drawings by number. 


V-LINE PISTON PUMPS AND 





SERIES T8 PIPELESS POWER PACKAGE consists MOTORS for 5000 psi. Unique 

basically of electric motor, hydraulic pump, control design minimizes relative move- 

circuit and reservoir. Available in 3 circuits, 3 ment between rotating parts, 

pump sizes and 3 electric motor sizes. Inst. Dwgs. provides increased bearing sur- 

178706, 7 & 8. faces and reduces complexity of , 
parts. Result is improved effi- 
ciency, longer life, and reduced Variable Displacement sootes yy 
maintenance. Supplied with fun Mim Seve Conkol, Flug Mot, Int. Ox 
straight thread connections. available with pressure is a Constant Displace- 
Bulletin 55-72. compensator control. Inst. ment Piston Pump. Inst. 

Dwg. 179060. we. 179058. 


SOLENOID OPERATED 2- AND 
4-WAY VALVES with many improved 
features. (1) Integral junction box 
(2) covers that retain the solenoids 
and (3) manual operation for testing. 
Compact and versatile. Gasket mount- 
i. eee 








DG4S4 %" solenoid DG5S4 %” solenoid ce : 
operated. Inst. Dwg, controtled  pilct cper. ing simp tallation and overhaul 
182412. %" availabie ated. Inst. Dwg. 182413. « «also minimizes piping. 
later. Hl 2’, 3” avaiiable 

ater. 




















TRAVERSE AND FEED CYCLE CONTROL PANEL 
Improved design. Provides any cycle 
sequence of rapid advance, adjustable 
feed, dwell and rapid return motions. 
Maintains smooth and constant preset 
feed rate (either one or two) regardless 
of fluctuations in cutting tool resistance 
or hydraulic pressure. 


CG-03 Relief Valve (gasket 
mounted). Subplates available 
with pipe or straight thread 
connections. Inst. Dwg. 175630. 
CS-03 available with straight 
thread connections. Inst. Dwa. 
175629. 

CPP-2242 Solenoid Controlled. 
Pilot Operated (gasket mounted) 
provides smooth, low current 
operation. Inst. Dwg. 182414. 





C02 _——Reciprocating 4CG-03 Pilot Oper- CG-714 Deceleration 
Cycle Control Panel ated Check Valve, Valve, gasket 
For Gasket Mounting. gasket mounted. Inst. mounted. Inst. Dwg. 
Inst. Dwg. 177083. Dwg. 135468. 172902. 


OIL COOLERS 
Vickers Oil Coolers are 
characterized by their 
very high rate of heat 
transfer per unit of 
space occupied. Bulle- 


ee ee ee ee ee 














tin 55-69. 
CGV-06 5000 psi URG1 Unloading Re- SG1 Pressure Switch, bie Vane 
Relief Valve gasket lief Valve, gasket gasket mounted. Inst. yP 
mounted with straight mounted. Inst. Dwg. Dwg. 172538. 
thread er. 178974. For further information on any unit shown, ask 
oe. Sng, oe. for Installation Drawing by number indicated. 7435 


Application Engineering Offices: *« ATLANTA «+ CHICAGO 
CINCINNATI « CLEVELANZ = DETROIT « HOUSTON « ANGELES 
AREA (Ei Segundo) « MINNEAPOLIS «¢ NEW YORK AREA 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION NJ.) ¢ Sy AREA 
ADMINISTRATIVE and ENGINEERING CENTER tt Cabanon) «PO WY SEATTLE : ST. Louis « Tiss 
w. * WORCESTER 
Department 1500 @ Detroit 32, Michigan IN CANADA: Vickers-S oh Seadiin, Wee Hercite 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1923 ) 
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STAINLESS STEEL CENTRIFUGALLY CAST MAY BE 





Stel ind jibes Lininin & 


BURLINGTON, NEW JERSEY 


SALES OFFICES: LOS ANGELES, SAN FRANCISCO, CHICAGO, ST. LOUIS, COLUMBUS, DETROIT, PITTSBURGH, HARTFORD, BURLINGTON 
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THE ANSWER TO YOUR PIPING PROBLEM 





Note these exacting specifications on 
316 Cb ELC Stainless Steel Pipe demanded by one 
of nation’s leading oil companies: 


MATERIAL REQUIREMENTS: Pipe shall conform to 
ASTM Specification A-362-52T. 


CHEMICAL ANALYSIS: Modified AISI Type 316 Cb 
(ELC), with one percent spread on chrome and 
nickel. 


FINISH: Each pipe to be turned, bored and faced 
to surface finish of 125 micro inch or better. O.D. 
tolerance plus 1/16” minus 0”; I.D. tolerance plus 


0” minus 1/32”. 


MECHANICAL TESTS: Tensile Tests —2 tests re- 
quired on each pipe after heat treatment; one at 
room temperature, one at 700° F, 


SIZE RANGE AND 
COMPOSITION FLEXIBILITY 


Patented U.S.P. process 
meets rigid refinery specifications 


The men who design today’s petrochemical plants, 
refineries or Atomic power plants are confronted 
with piping problems involving temperatures, 
pressures and corrosive conditions which only a 
few years ago would have been called impractical, 
if not impossible. 

U. S. Pipe’s Steel & Tubes Division recently com- 
pleted a piping requirement for 700 feet of Type 
316 Extra Low Carbon, columbium-bearing stain- 
less for a large petrochemical plant, which is 
typical of the job metal mold centrifugally cast 
pipe is doing today under a patented manufactur- 
ing process with rigid Quality Control. 

U. S. Pipe is headquarters for metal mold centri- 
fugally cast alloy and stainless steel pressure pipe 
over a wide range of special and standard analyses 
—in large or small quantities. 

Write and outline your refining problems. We may 


he able to help. 


INSPECTION REQUIREMENTS 


1. 


Etching test on sections cut from each end of 
pipe. 


. Radiographic Inspection — Required complete 


circumferential coverage of at least an 8” wide 
section at each end of each pipe in accordance 


with ASTM Specification E71-52. 


. Fluid Penetrant—Entire O.D. and ILD. surface 


each piece. 


HEAT TREATMENT: Heat for 4 hours at 2100° F.— 
2150° F., water quench, follow by 5 hours at 1500° 
F.—1600° F. Cool in still air. 


HYDROSTATIC TEST: Each length tested to stress 
of either 90% of the minimum cold yield strength 
or a maximum pressure of 6800 psi— whichever is 
lower. 


Outside Diameter—6” to 50” 

Wall Thickness—%”’ and up 

Length—Up to 16’ 

Types of Stainless—All Standard AISI and ACI 
grades of ferritic and austenitic stainless, including 
No. 20 Alloy, 17-4 P H, 17-7 P H and E.L.C. grades. 











THE ROSS STORY 


Special Heat Exchange Equipment for Power Plants 


Simply stated, Ross designs and manu- 
factures heat exchangers for virtually 
all conditions and applications, parti- 
cularly units of a highly specialized 
nature, such as high pressure power 
plant equipment...bleeder heaters and 
fuel oil heaters, for example. 

The installation of 6 Ross High Pres- 
sure Fuel Oil Heaters (illustrated) at 
the Pacific Gas and Electric Co.’s 
Station P Steam Plant in San Francisco 
is typical. Featuring forged oil channels 
with integral tube sheets and a double 
tube sheet arrangement to insure against 


any possibility of fuel oil contaminating 
the steam system, these rugged units 
demonstrate Ross’ resourcefulness and 
experience in dealing with both the 
average and the specialized power en- 
gineering problem. 

Your requirements, too, can be met 
with the same, exacting Ross attention 
to details. Inquire now. Ross offices 
are in all principal cities. 

For recommendations on specialized 
heat exchangers, as well as on surface 
condensers, turbine oil coolers, engine 
oil and water coolers, compressor inter 


related 
plant equipment, you'll profit by con- 


and after coolers and power 


sulting a Ross engineer. 


ROSS HEAT EXCHANGER DIVISION 


of 
American - Standard 


1}48 WEST AVENUE e BUFFALO 13, N. Y. 
In Canada: Kewanee-Ross of Canada Limited, Toronte 5, Ont. 
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You can save as much as an hour or more per day 
per draftsman with Clearprint Fade-Out Paper. Using 
the printed grid as a guide, accurate drawings are 
easily made without mechanical scaling aids. Free- 
hand lettering is quickly applied without penciled 
guide lines. Pencil and ink lines can be erased re- 
peatedly without a trace of a ghost. On direct and 
blue prints, grid lines fade out completely in the 
printing, making sharp, easy-to-read copies. 




















“Fade-Out” Paper is ideal for applications such as 
wiring, heating, and plumbing diagrams; structural, 
architectural and schematic drawings; plant layouts, 
tool and parts designs, surveyors’ plottings, mapping, 
sketching, etc. See how Clearprint can reduce your 
drafting time and costs. Order a trial roll now and 
apply it to your drawing needs. 























Available with grids ruled 4x4, 5x5, 8x8 
and 10x10 lines to the inch. 


CLEARPRINT PAPER CO. ME 
® 1482 - 67th Street, Emeryville, Calif. 


C A R T C0 Please send me sample Clearprint “Fade-Out” sheets, with prices. 
(1) Send me Clearprint samples, with prices, for the following uses: 


**FADE-OUT’’ PAPER 


THERE IS NO SUBSTITUTE 
Demand Watermarked Clearprint Name 


SHEIUG is BELIEVING! |. 











( Have your representative call at my office. 


stat 


Ask your dealer for samples, or send coupon Zor 
a ee 
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You can make it better 


WORLD'S TALLEST MAN-MADE STRUCTURE. 100 
ft. higher than the antenna atop the Empire 
State Building, the 1572 ft. television tower 
of Station KWTA in Oklahoma City dramat- 
ically illustrates the advantages obtainable 
with USS Man-TEN Steel in structures where 
both great strength and light weight are im- 
perative. 

USS Man-TEN Steel supplies the needed 
strength in the intermediate sections of the 

f. tower, 1050 ft. in all, where maximum diam- 
, eter mild rolled steel rounds were simply not 
strong enough to carry the load of the tower 

above. 

In the topmost bays, mild steel although 
strong enough was replaced by lighter, smaller 
sections of USS MAN-TEN Steel to provide 
greater or equal strength while at the same 
time reducing wind resistance so that the 
structure will be safe in winds up to 150 mph. 


RUGGED IS THE WORD. Used in the body liner 
plates and canopy guard of this 34-ton Rear 
Dump built by Euclid Division, General 
Motors Corporation, Cleveland, O., USS Tri- 
TEN Steel provides 50% greater strength 
60% greater toughness and three times the 
resistance to atmospheric corrosion of struc- 
tural carbon steel. And what is of particular 
importance in equipment like this, that must 
be able to operate all year around, is TRI-TEN 
Steel’s ability to withstand the shock and im- 
pact of heavy, high speed loading even at 
sub-zero temperatures. 
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with USS High Strength Steels 


Ie USS HicuH SrrENGTH STEELS, design engineers have 
at their command three service-tested steels that will 
permit them to materially increase the efficiency and 
economy of machinery, equipment and structures at 
little or no increase in first cost ... and frequently, at a 
saving. 

All three of these famous “steels that do more’— 
USS Cor-Ten, USS Man-Ten and USS Tri-Ten— 
have a 50% higher yield point than ordinary carbon 
steel. All have better corrosion resistance and offer 
greater resistance to wear, fatigue and impact. Each, 
however, has specific superior properties that should be 
considered in determining its selection. 

USS Cor-TEN Steel, for example, is distinguished by 
its superior resistance to atmospheric corrosion—4 to 6 
times that of carbon steel. USS MAN-TEN Steel is in- 
tended for weight reduction by means of greater strength 
in moderate forming applications, with enhanced resist- 





HARD-WORKING FARM EQUIPMENT lasts longer, is more de- 
pendable when built with USS Cor-TEen Steel. Here used 
in the main axle and tractor hitch frame of the famous John 
Deere No. 12-A Combine, USS Cor-TEn Steel gives these 
vital parts maximum strength, maximum toughness with no 
increase in weight and at the same time ensures high fatigue 
resistance—50% greater than that of plain carbon steel. 
Racking and twisting strains that could easily cause a break- 
down are safely absorbed by Cor-TEN Steel’s high endurance 
limit—and the equipment stays on the job. 


STRENGTH 1956 
STEELS 


23 
YEARS OF pERFORMAN 





- ee 
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USS MAN-TEN -;- 


Te oe ee a ee 


ance to abrasion and atmospheric corrosion. USS Tri- 
TEN Steel’s outstanding characteristics are excellent 
weldability and resistance to shock at low temperatures. 

Used singly or in combination, these steels can ad- 
vantageously replace carbon steel to imcrease the 
strength and durability of vital parts without increasing 
their weight. Or when the use of thinner sections is feas- 
ible, they can (1) reduce equipment weight without re- 
ducing its strength, or (2) increase the size and capacity 
of equipment without increasing total weight or the 
power required to move it. 

* + * 

You will find our 174-page “Design Manual for High 
Strength Steels” extremely useful in applying the bene- 
fits of these steels to your product. Send for free copy— 
simply write on your company letterhead to United 
States Steel Corporation, Room 5318, 525 William Penn 
Place, Pittsburgh 30, Pa. 





ice pit ins 4h 

STRENGTH AND TOUGHNESS are prime requisites in boom 
boats like this. Used by logging firms to buck logs in the saw- 
mill pond to the log haul-up, these busy little vessels receive 
very rough treatment, are frequently squashed between the 
huge logs they handle. To ensure all the strength possible in 
the hull, sides and bottom are plated with Cor-TEN Steel, 
welded both inside and out. Cor-TEN Steel’s greater abrasion 
resistance and its high resistance to corrosion also play an 
important part in prolonging life. (Built by the Ilwaco Boat 
Works, Ilwaco, Wash.) 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + WATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


& USS HIGH STRENGTH STEELS 


USS COR-TEN + USS TRI-TEN 


-~ + Bie 4 
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STEAM GENERATORS 
WHERE DEPENDABILITY 


MOST VITAL FACTOR 


The three Wickes boilers shown below supply heat for not only 
the Health Center but also the City Hall dnd new Police building. 

















THE WICKES 


DIVISION OF THE WICKES CORPORATION e 


RECOGNIZED QUALITY SINCE 1854 © SALES OFFICES: * Albuquerque, N. M. * Boston * Buffalo * Charlotte,N.C. * Chicago * Cleveland ¢ Dallas 
* Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * Portland, Ore. 








These 2-drum type-S Wickes steam generators 
are compact and efficient water tube units. Built to a 
design pressure of 160 psi, and with 3400 square feet 
of heating surface, each of these Wickes units is fired 
by 2 Multijet Combination gas and oil burners. They 
are quickly responsive to extreme fluctuations in load, 
and the large steam drums make certain of ample 
steaming capacity with dry steam. Wickes 2-drum type- 
S steam generators are readily adaptable to completely 
automatic control. 


Other Wickes 2-drum, type-S, modern steam generators 
are available in the Series S1A and S2A. These units 
combine the water cooled furnace as an integral part 
of the boiler, adapting the high and low type furnace to 
the desired method of firing . . . coal, oil or gas. They 
are built to the design pressure of 725 psi; superheaters 
and recovery equipment are available. 


BOILER...CO. 


SAGINAW, MICHIGAN 


* Saginaw « Salt Lake City * San Francisco * Springfield, Ill. * Tulsa ¢ Washington, D. C. 
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“Maryland's” Industrial Products Division has broad experience in 
the manufacture of condensers ranging from 515 to 100,000 square 
feet. Illustrated is a 17,000 square foot condenser designed by Marind. 


MARIND has 
corm plete facilities fo: the design, manufacture and 


installation of condensers, feedwater heaters, deaerators, make up evaporators, 


special heat exchangers and associated equipment for central station 
and industrial power plants. 
Every Marind job is backed by our international reputation 


for outstanding quality, service and performance. Write for a copy of 


our industrial products brochure —AB-5. 


industrial Products Division 
Maryland Shipbuilding & Drydock Company 
Baltimore 3, Maryland 


POWER PROCESS 


INDUSTRIAL EQUIPMENT 
PASADENA, CALIF., Dave B. Cole 


DETROIT, MICH., Bradbury-Kenrick Associates + PORTLAND, ORE., Charles E. Klaus Co. 
CHICAGO, ILL., Piepenbrink Engineering Co. * YORK, PA., J. L. Souser & Associates + CLEVELAND, OHIO, Wagner-Green Co. 
CINCINNATI, OHIO, Hare Equipment Co. * ATLANTA, GA., MIAMI, FLA., BIRMINGHAM, ALA., SUMTER, S. C., The Gearhart Co. 
KANSAS CITY, MO., Midwestern Power Equipment Co. 
SANTURCE, PUERTO RICO, Ramon I. Gil 


MECHANICAL ENGINEERING 


Representatives in 
Principal Cities: 
HOUSTON. TEXAS, Howell Engineering Corp. - 


ST. PAUL, MINN., Northwestern Power Equipment Co. 
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NEW S/ec%ofized ATLAS ROLLER CHAIN 
_NON-CORROSIVE .. . COSTS 40% LESS 


Here’s a revolutionary new roller chain developed to meet 
the most exacting requirements of the chemical, food, bot- 
tling and other industries where corrosion is an important 
factor. Stands the most severe torture tests . . . meets and 
beats A.S.C. specifications . . . yet costs far less. 


STAINPROOF, CORROSIVE 
RESISTANT Electrolized parts came through 


severe salt spray corrosion tests with flying colors... 
last as much as 800% longer. 


HIGHER TENSILE STRENGTH 


Has same tensile strength as alloy steel chain . . . much 
higher than bronze or stainless steel chain. 


WEARS LONGER Friction of parts has 


been reduced by more than 50% . . . wear cut to a min- 
imum ... chain life greatly increased. 


LOWER PRICE Atlas Electrolized Roller 


Chain is as much as 40% lower in price than any other 
corrosion resistant chain now on the market. 





TESTED AND PROVED! 


This new Atlas Electrolized Chain has been torture-tested 
on installations and tested in laboratories. It has success- 
fully resisted the action of salts, chemicals, detergents, 
acids, caustics, alkalis and many other corrosive eiements. 

Get the facts on this new chain for use where corrosion 
tensile strength and long wear are important .. . as well as 
low cost. Write Atlas Chain and Manufacturing Company, 
West Pittston, Penna. Act now and 


SEND THIS COUPON FOR SAMPLE 





Please send sample of Atlas Electrolized Chain and data to— 





NAME neers eens 
TITLE 


COMPANY 





ADDRESS = 


























GRAPHITAR is the main shaft seal 
PRATT & WHITNEY J57 turbojet 


@ Boeing’s B-52 Intercontinental Bomber, the striking arm of our Strategic Air 

Command, is powered by eight twin-spool axial-flow turbojet engines manufactured by 

the Pratt & Whitney Aircraft Division of United Aircraft Corporation, East Hartford, Connecticut. 
These turbojets are in the 10,000 pound thrust class and in engines of this caliber, complete 
dependability is vital. One of the components of the J57 is a GRAPHITAR air/oil seal employed on the 
turbine main shaft which, naturally, is turning at high speeds. The GRAPHITAR seal also easily 
withstands the maximum operating pressures developed in the engine. The slots in the 

face of the seal shown on the opposite page (approximately 24 size) are for pressure balance and 
cooling. This Main Shaft Seal is just one of several GRAPHITAR seals used in the J57 engine. 
GRAPHITAR part: resist such taxing physical conditions because they are strong, self-lubricating, 

: : HITAR has nt w. B properties and cannot be corroded 

d complete dependability 
ing material to specify. 
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THE UNITED STATES 


216 
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@ From the B-52 to the atomic submarine 
Nautilus, from automobile pumps to 
automatic toasters, GRAPHITAR is aiding 
the performance of literally hundreds 
of highly diverse products. This versatile 
engineering material is compacted under 
extreme pressure and fused at heats 

near 4500°F. It can be formed in relatively 
complicated shapes and ground to tolerances 
as close as .0005” for seals, bearings, vanes, 
piston liners, and many other parts. 
GRAPHITAR is self-lubricating . .. can be 
used where only steam or water 
are present. It is lightweight, strong, 
durable, chemically inert, and is 
virtually unaffected by extremes 
of heat, pressure, or 

temperatures. 






















write for our 
detailed 64 page 
illustrated 
catalog 





GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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GEARMOTOR 


OR PACKAGED DRIVE? 


Your selection has a longer future with 
Westinghouse BPT gearing 


Westinghouse gearmotors and DB packaged drives offer important advantages 
to simplify drive problems and provide long-range dependability. 

First, you'll find both lines of gearing readily available. They provide a wide 
selection in horsepower, speed ratios, direction of power take-off, mounting 
and coupling methods. This sort of flexibility is bound to save you time in 
answering space and load problems. 

Second, Westinghouse BPT gearing, in both lines, assures a long-range 
solution to any drive problem. The exclusive BPT heat-treatment process 
produces unmatched, long wearing, shock-resistant qualities as a result of 
taper hardening each gear tooth. Heavy-duty, antifriction bearings also insure 
continued high efficiency under changing load demands. 

Get all the facts on Westinghouse gearmotors and DB packaged drives today 
from your local Westinghouse salesman; or write Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pennsylvania. 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 

















Exclusive BPT heat- 
treatment produces a 
taper hardness from 
surface to core of each 
gear tooth for toughness 
and hardness. 
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in ALUMINUM too 


here’s how to get more for your money! 


Call your nearby Tube Turns’ Distributor. He can fill a// your needs 
in welding fittings and flanges—aluminum as well as other piping materials. 
He provides industry’s most complete line—over 4,000 top quality items 
—different sizes, types, schedules, materials; hence, this one source saves 
you purchasing time, cuts red tape. He acts as your warehouse. He gives 
you prompt delivery. And through him, Tube Turns’ Engineering Service 
gives you valuable application help. To take advantage of this cost-cutting 
service, specify and buy TuBE-TuRN Welding Fittings and Flanges. 
*TUBE-TURN” and “tt” Reg. U.S. Pat. Off. 


The Leading Manufacturer of Welding Fittings and Flanges 


¥ ¥ KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: NewYork + Philadelphia © Pittsburgh + Cleveland « Detroit * Chicago * Kansas City + Denver 
Los Angeles « Son francisco « Seattle « Atlanta « Tulsa « Houston « Dallas « Midland, Texas 

















TUBE TURNS’ ENGINEERING SERVICE 


helps you apply aluminum piping on jobs like these... 











tee, reducer and flange. 





i 2 oe StS = : 

Catalyst Piping: Aluminum piping and 
fittings were specified for certain services 
in this new TCR bead catalyst plant to 
prevent contamination of the catalyst. 
TUBE-TURN Welding Fittings and Flanges 
were employed in all aluminum lines from 
1” to 10”. Result: Lines are permanently 
leak-proof— maintenance is minimized. 





TUBE TURNS, Dept. F-4 


224 East Broadway, Louisville 1, Kentucky 


Please send free copy of new catalog on Aluminum Fittings and Flanges. 


Company Name ssenansitilanitccicinaniiipliatinaiaa 


Company Address 


City 


Your Name 


ll 


a . ; iealaes 






Oleic Acid Storage: Here, 2” aluminum lines carry oleic acid in 
this installation for a rubber company. TUBE-TURN Aluminum 
Welding Fittings are used for directional changes. Insert shows 
a compact combination of these fittings at a pump . . . an elbow, 





Oxygen Plant: TUBE-TURN Welding Fittings were used through- 
out this 25 tons-per-day oxygen plant for ore recovery. Here, 
operating temperatures range from 100°F to -320°F. Picture 
above shows reversing heat exchangers and fractionating tower 





prior to being enclosed in insulating shell. 





Refinery Wax Coils: Originally, retubing 
of seven wax sweaters in a large refinery 
called for coils of another metal. Switch to 
aluminum piping and TUBE-TURN Weld- 
ing Fittings saved $50,000 in material 
costs! Each unit required 900 TUBE-TURN 
180° Welding Returns of 1” OD. 





Fast Fabrication: TUBE-TURN Welding Fit- 
tings and Flanges are dimensionally accu- 
rate. Rigid inspection by Tube Turns assures 
true circularity and uniform wall thickness. 
Result: Alignment is perfect; fabrication 
is faster; installation simplified. 


Available from your nearby TUBE TURNS' distributor 


DISTRICT OFFICES: 


New York Los Angeles 
Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 
Detroit Tulsa 

Chicago Houston 
Kansas City Dallas 

Denver Midland, Texas 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 





*TUBE-TURN” and “tt” Reg. U. S. Pat. Off. 


TUBE TURNS 





Mo. 
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for small forged steel gate 
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valve jobs 


CHAPMAN LIST 960 


You'll find more Chapman List 960 valves on more 
jobs than other small forged steel gate valves. 

For standing up and keeping maintenance costs 
down it’s tops, by far, on the valve man’s preference 
list. The reasons are sound and several. 


Wedge gate faces are super hard . . . hardened to 

800 Brinell by Chapman’s exclusive Malcomizing 
process. They won't... they can’t seize or gail. 
Easily replaceable seat rings are hardened stainless 
steel. Wear on seating surfaces is brought to a 
minimum. Bolted follower on the outside screw rising 
stem type has no exposed threads on its yoke 

... nothing that’s easy to corrode. 


Made to take . . . and stand up under . . . pressures 
from 380 psi at 1000° F. to 2000 psi at 100° F. 

(For higher ratings use Chapman List 990 valves.) 
Sizes from 14” to 2” in many different alloys. 

You can have either rising stem with yoke or rising 
stem with inside screw. And, depending upon your 
needs, the Bonnet joint is either ground metal-to-metal 
or gasketed. 


Catalog 10 has full information. It’s required reading 
for men interested in valves. Write for your copy today. 





THE 


CHAPMAN 


VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASSACHUSETTS 
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you get all these features 


with a National Torque Converter 


Now, with National Torque Converters, you can give your 
equipment smoother power, steadier power over a wider 
range of loads . . . with exact matching of torque converter to 
engines of 100 to 1000 horsepower . . . plus aii these features: 


Unsurpassed durability: The rugged design and construc- 
tion of National Torque Converters provide longer service 
life with minimum maintenance. 


Simplicity of design of National Torque Converters per- 
mits ease of installation, operation and maintenance. 


Reproducible efficiency of each size and capacity of 
National Torque Converters permits standardization on 
your equipment with assurance of uniform top performance 
on every job. 


Top performance: Precision fabrication of National Torque 
Converters of parts made to close tolerances provides 


THE NATIONAL SUPPLY COMPANY 
INDUSTRIAL PRODUCTS DIVISION 


Two Gateway Center, Pittsburgh 22, Pa. 


uniformly smooth transmission of power hydraulically from 
engine to job or load, enabling engine to operate at its 
optimum speed and thus, to deliver maximum horsepower as 
required . . . and without ever stalling the engine. 


Faster job cycles: Quicker starting and faster acceleration 

of load with a National Torque Converter in the power 

system means more work per equipment per operator per day 
..every day. 


Full range of circuit sizes: You have a choice of 6 basic 
hydraulic circuit sizes, each with a range of input ratings, 
to permit exact matching of torque converter to specific 
power-speed characteristics of a prime mover. 


Why not let a National engineer make specific recommenda- 
tions of the correct size and capacity of National Torque 
Converter for your equipment. 


Pace-setters in the progress of 


industrial power transmission 

















only Ollite 


gives you such a wide range of self- 
_ lubricating bronze bearings from stock 


1085 STANDARD SIZES of OILITE self-lubri- 
cating bronze bearings now are available to 
you through your local OILITE Dealer. 

Now you save set-up and tooling costs on standard 


OILITE bronze self-lubricating bearings. From a total of 


1085 standard sizes in OILITE bronze bearing stocks— 
including 3/5 new standard sizes—you can fill nearly all 
of your self-lubricating bronze bearing requirements. 
Faster! Economically! In any quantity! 

For non-standard sizes, you can order ferrous and non- 
ferrous OILITE bearings produced from any one of 
25,000 dies at our plant—for sleeve, flange, thrust and 





spherical bearings. There is no charge for their use; only a 
nominal set-up cost on quantities of less than 1000. 

And for help on unusual bearing problems you can 
call upon the unmatched engineering skill of Chrysler- 
Amplex in powder metallurgy. 

You'll want the new OILITE Bearing Stock List S-56 
which gives the 1085 standard OILITE bronze bearing sizes 
and the complete list of OILITE bronzecored, 
bar and plate material from stock. It's free! 

Write us today or phone your local dealer. 
He is listed in the Yellow Pages of your 
telephone book under “*Bearings—OILITE.” 


ONLY CHRYSLER MAKES OILITE 





AMPLEX DIVISION 


CHRYSLER CORPORATION «¢ DETROIT 31, MICHIGAN 


Bearings « Finished Machine Parts « Permanent Metal Filters « Friction Units 
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Another PARKER Die Casting With... 
MACHINED PRECISION at 


PARKER 
SALES ENGINEERS 


CHICAGO 49, ill. 

Ollie J. Berger Company @ 2059 East 72 Street 
CINCINNATI, Ohio 

William H. Broxterman @ 2174 Buck Street 


DETROIT 35, Mich. 
Hodgson-Geisler Co. @ 18917 James Couzens 


GIRARD, Penna. 
Daniel F. Marsh @ 35 Chestnut Street 


KIRKWOOD 22, Mo. 
Edward F. Higgins, Jr. @ 102 West Adams Street 


WILTON, Conn. 
Girard L. Palmer @ Belden Hill Road 


SYRACUSE, N. Y. 
J. C. Palmer @ 712 State Tower Bidg. 


BELLEFONTE, Penna. 


DIE-CASTING cost/ 
) 


Produced complete in one operation... to extremely close 
tolerances .. . this helical gear part is yet another example 
of the way Parker-engineered die castings can save you 
money by eliminating costly tooling-up and machining 
operations on component parts. Combine this inherent cost 
advantage with exceptionally smooth as-cast finish, high 
density and good tensiles and you can see why Parker Die 
Castings—in zinc or aluminum—open up wide new possi- 
bilities to the design engineer. 

Parker has been a leader in die-casting for 50 years—an 
old hand with new ideas. Take advantage of this skill. 
Just call the nearest Parker sales engineer or write the 
factory direct. 





Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 


Warren G. Olson @ 420 East Linn Street 


high pressure 
ALUMINUM and ZINC 
die castings 
POWDERED METAL PARTS 
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* Badger has been solving tough expansion joint problems 
years — a record unmatched by any other firm. 


for 
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Put the Badger Man on the Spot! 


omplex expansion joint problems 
+. are best analyzed at only one 
place: your office or plant site. It’s there 
alone that all essential data about your 
proposed installation is available. 

And it’s there — on the spot — that 
the Badger Man is ready to apply his 
unique abilities. He is a trained engineer 
and he brings to your problem the back- 
ground of the world’s most experienced 
manufacturer of expansion joints.* 


Next time you are confronted with a 

complicated piping layout, severe operat- 
ing conditions, unusual size and shape 
requirements — any complex expansion 
joint problem — put the Badger Man on 
the spot! His services are as close as 
your telephone. 
COMING SOON — Badger Service-Rated Ex- 
pansion Joints. Incorporate revolutionary new 
features developed during three years of inten- 
sive research and testing. Watch for this im- 
portant announcement. 


000 


BADGER EXPANSION JOINTS 


BADGER MANUFACTURING COMPANY 
230 Bent Street, Cambridge 41, Massachusetts « 60 East 42nd Street, New York 17, New York 


Representatives in principal cities 








POWELL 


all valwe needs 


for every flow control problem there is a right Valve 


Powell can supply this right valve—made 
right of the right material*. Every part 
of every valve must pass rigid inspection. 
And as a final step in manufacture, every 
Powell Valve has Performance Verified 
through an actual line test. 

As an aid in selecting the right valve, 
the basic valve designs are illustrated 


here. For complete information on the 
wide range of sizes and materials avail- 
able in each type of the basic valves illus- 
trated above, consult your Powell Valve 
distributor. If none is located near you— 
or if you have a special flow control prob- 
lem—write direct to The Wm. Powell 
Company, Cincinnati 22, Ohio. 


The Wm. Powell Company, Cincinnati 22, Ohio... 110th YEAR 


POWELL VALVES 


PERFORMANCE 


PV 


VERIFIED 


"BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 
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Any speed 101 you Td; 


Unique Oilgear Fluid 
Power “ANY-SPEED” Drives 
establish new production 
and economy records 


Any desired speed from zero to maximum... 
any rate of acceleration . . . any rate of decel- 
eration ... any rate of hydrodynamic braking 
... any speed adjustment between operations 
... synchronization of two or more drives... 
direct or remote precision speed control irre- 
spective of load, input power or oil viscosity 
changes... all with Oilgear Fluid Power 
‘“‘Any-Speed”’ Drives. Old and new users 
name them “the drives’’ for their heavy- 
duty needs. You probably didn’t know this! 
Every day, people are equally surprised— 
and far more amazed when they know 
the facts. Write and get them now. THE 
OILGEAR COMPANY, 1570 W. Pierce 
Street, Milwaukee 4, Wisconsin. 


This Centrifuge at Abbott Laboratories 


Leading house in pharmaceutical, drug and chemical field, Abbotts 
Laboratories installed first Oilgear Drive on Tolhurst centrifuge in 
production department. Experience was so satisfactory it led to 
the inclusion of another Oilgear equipped Tolhurst centrifuge in — 
their experimental laboratories. 


SPECIFICATIONS: Speed continuously variable from zero to 
1200 rpm max. (in this case). Full control of acceleration/deceler- 
ation speed and rate. Permits that infinitely modifiable speed 
best suited to loading, washing, spinning and unloading. 


Photo Courtesy, Chemical Processing Magazine 


This Centrifuge at powder plant in east 


In a somewhat different application, these 4 Oilgear 60 hp 
“Any-Speed” Drives serve Tolhurst centrifuges in powder 
plant in the east. Centrifuge accelerates to 300 rpm for 
loading, io 900 rpm for 15-minute centrifuging, then decel- 
erates to 70 rpm for “plowing.” Unloading is automatic. 


PIONEERS ... NOW THREE PLANTS FOR FLUID POWER 


Tolhurst is a division of American Machine & Metals, Inc. PUMPS, MOTORS, TRANSMISSIONS, CYLINDERS AND VALVES 





quality and quantity 


gy ey, 


Today, there’s only one best way to order “O” Rings, and get 
true compression—molded quality, mass-produced, 
delivered in a hurry, in quantities to satisfy anyone's needs! 


LINEAR, with an exclusive high-speed process, produces 

ROTO-MOLDED “O” Rings with precise tolerances, 

absolute uniformity, flash-free surface and pre-stretched grain 
structure—at prices that command consideration. 

Regardless of the compound used, the ROTO-MOLDING process 

with its scientific cure control, produces “O” Rings 

of improved physicals. 

LINEAR ROTO-MOLDED perfect circle “O” Rings are produced in a 
variety of standard sizes and materials, plus special types and sizes 
for specific applications. 


Write or call Linear today for the facts! 


STLY ENGINEERED PACKINGS 


= Ss oe oeEe 
rn nen m Tih mn nnan 


TAY, 


STATE ROAD & LEVICK ST., PHILA. 35, PA 
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Twin Solenoid 
Pilot-Operated Vaive 
Patent Pending 


SLEEVE TYPE VALVES GIVE BETTER CONTROL 


OTHER RACINE 
; : , , HYDRAULIC PRODUCTS 
Proper control of oil flow improves the operation of your machines. 


MODEL Q 
Variable Volume 
Vane Type 
Hydraulic Pump 


RACINE Sleeve Type Valves are designed with round drilled parts 
that assure smooth, control of oil to cylinders and fluid motors. 


These RACINE Valves are provided with dust-proof solenoid covers 
—a pending patent includes a RACINE feature that prevents sole- 


i i inj PRESSURE BO 
noid operation and injury to operator when covers are removed or SSURE BOSSTER 


Up to 5000 psi 
Up to 7:1 pressure ratio 


loose. 

Built to J.I.C. specifications RACINE Valves are approved for use in 
all critical applications. They are precision-built, compact, and 
rugged in design. Operating pressures to 2000 psi with full back 


FLUID MOTOR 
Vane Type 
pressure on exhaust port. ane bed 


Your machine will operate better, with less maintenance because of 
longer life of RACINE Sleeve construction, Write today for com- 


RESER' 
plete catalog showing why “Sleeve Type Valves give Better Control.” rene 


With Control Panel 
Designed te your space 
and circuit requirements 


RACINE HYDRAULICS & MACHINERY, INC. 
2076 Albert Street 
RACINE, WISCONSIN, U.S. A. 
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ARCHITECTS AND ENGINEERS: Ellerbe & Company, St. Paul, Minnesota. . \ 
GENERAL CONTRACTORS: 0. W. Burke Company, Detroit, Michigan. . 
MECHANICAL CONTRACTORS: Johnson-Larsen & Company, Detroit, Michigan. 7 
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to patients and 
management alike 






. . . CLARAGE Air Handling Equipment 
serving the new William Beaumont 
Hospital at Royal Oak, Michigan 


PATIENTS in this new 236-bed hospital 


are safeguarded by properly conditioned air 


ee ee eet 


handled quietly by Clarage fans and units 


MANAGEMENT for this hospital, operated 
on a non-profit basis by the South Oakland 
Hospital Authority, knows that Clarage 
quality can be counted on to provide success- 
ful, economical operation for a long time 


to come. 


If faithful performance and operating 


The Clarage fans above, located on the top floor, were sized to also take in , a } 
stride the ventilation requirements of an additional five stories planned as economy are what YOU'RE after, we have 
@ later expansion. In all, 17 Clarage Type NH fans, five Ready Units, a the answer. Clarage specializes — builds air 


Unicoil sprayed coil unit, two Unitherm fan units, and five Propeller fans 


serve this hospital. handling and conditioning equipment exclu- 


sively. Call us in for capable assistance on 
your next requirements. CLARAGE FAN 
COMPANY, Kalamazoo, Michigan. 


...-dependable equipment for 
making air your servant 





eta: SR ied edhe 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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| ‘NOW... : greater piping loads, é ' 
: _.. longer travels, with less headroom 


& 


t 


AMERICA’S #1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 
Coast-to-Coast Network of Branch Warehouses and Distributors 


yy Grinnell Company, Inc., Providence, Rhode Island e 
pipe and tube fittings * welding fittings * engineered pipe hangers and supports °* Thermolier unit heaters ° 
* plumbing and heating specialties * water works supplies 


Grinnell-Saunders diaphragm valves * pipe * prefabricated piping 
industrial supplies ° Grinnell automatic sprinkler fire protection systems Amco air conditioning systems 
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AMERICAN BLOWER OFFERS FLEXIBILITY AND HIGH EFFICIENCY IN 
EQUIPMENT TO AIR CONDITION ANY SPACE 


American Blower central-station cab- 
inet-type air conditioning units cool 
and dehumidify in summer using 
chilled water, direct-expanded refriger- 
ants, or brines; and heat and humidify 
in winter with steam or hot water. Quiet 
slow-speed fans, aileron air-volume 
adjustment, and air-mixing dampers 
combine high efficiency with accurate 
control to assure perfect year-round 
temperatures at low operating cost. 

Built in sections of heavy-gauge zinc- 
coated steel, these units resist corrosion, 
make handling and erection easier. 
Filter boxes, piping, air discharges, and 
standard motors can be positioned dur- 
ing installation to meet requirements 
exactly. They occupy a minimum of 
space relative to output (capacities: 600 
cfm to 48,000 cfm), and are available 
in horizontal or vertical arrangements, 
for floor or ceiling mounting. 

For full details on American Blower 
air conditioning equipment—contact our 
nearest branch office, or write us direct. 








ope 


Whatever type air conditioning system you plan, we 
have equipment to meet your exact requirements 


I NR AIR IR ee gem 








Diaflo Room Units, for floor or Tonrac —Single-Stage Hermetic Cen- 
Packaged Air Conditioners— ceiling mounting, offer exclusive fan trifugal Refrigerating Machines have . 
Durably finished, quiet oper- design, throwaway or cleanable-type few moving parts, install on single 
ating, 3- thru 20-ton capacities. filters. Enclosures lift off by hand. level. Completely self-contained. 
American Blower AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
products serve industry CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


@ Air Conditioning, Heating, Division of Amenican - Standard 
Ventilating Equipment 
Mechanical Draft Equipment 
Industrial Fans and Blowers 

Centrifugal Compressors AM a ca i CA WN 
Grol Fluid Drives 

Dust Collectors 

Refrigerating Machines 
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An engineering fact... 


WROUGHT IRON PIPE 


takes up to a 
50% heavier coating of 


Tests prove the iron silicate fibers which give wrought 
iron its unusually high resistance to corrosion are also’ ae 
responsible for the material’s ability to accept a con- uum These phetensleragraghe 
siderably thicker hot-dip zinc protective coating than M $c ye illustrate the ability of 
steel. salts seven ienanie ; wrought iron to receive a 
Our bulletin, Piping for Permanence, discusses gal- en ad ' tighter, heavier zinc 
vanic protection, and reviews a variety of wrought iron ae coating. Because the life 
pipe services. Write for your copy. ie of the coating is directly 
A . influenced by its adherence 
and weight or thickness, 
zinc coating on wrought 
iron lasts longer. 


A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Division Offices in Boston, New York, Philadelphia, Wash- 
ington, Atlanta, Chicago, St. Louis, Houston, San Francisco. 
International Division: New York, N. Y. 


Available in Canada and throughout the world 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 





MECHANICAL ENGINEERING * err a) Jury, 1956 - 31 














Because moisture 
would impair quality, Carboloy 
DRY hydrogen to —80° F. 


Lectrodryers* DRY the hydrogen used in sintering and brazing operations 









Two BWC-250 Lectrodryers work in the gas 
purifying room at Carboloy’s Detroit plant. 


oF peer in the hydrogen used to fire sintering furnaces 
would break down, freeing oxygen. This would 
form oxides, causing inclusions in carbides. It would con- 
sume the aluminum intended for alloying in magnets. 
Carboloy, Department of General Electric Company, avoids 
those hazards by removing every trace of moisture to 
dewpoints below —80°F. 

Carboloy’s cemented carbides, Hevimet and Alnico 
permanent magnets are all produced in hydrogen-fed 
furnaces. You see one here. As evidence of the extensive- 
ness of these operations, the Detroit plant alone is capable 
of producing a million cubic feet of hydrogen a week. : 
Lectrodryers can Dry that volume, staying on-stream 
continuously, without interruption. 





a 2 = Metallurgical operations elsewhere similarly employ - 
‘4 a ae “Michigan alent than have og gases dried by Lectrodryers. Your manufacturer of con- 
j trolled atmosphere generators can advise you on their 


BWC-250 Lectrodryers in the power plant. 


use, where Dry gases are indicated. 
Pittsburgh Lectrodryer Company, 335 32nd Street, 
Pittsburgh 30, Pa. (a McGraw Electric Company Division). 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 
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1000 tracings...all easily accessible 
-.oin 15% inches! 


This Hamilton Shallow-Drawer unit, only 15%” high, safely 
stores 1000 of your most active tracings. Yet you can easily 


Keeps contents flat 


Each drawer has a me- 
chanical tracing lifter that 
also keeps contents flat 
when drawer is closed 


To find drawing 


Raise front half of tracing 
lifter and locate desired 
drawing. Rear half still 
holds contents firmly 


remove and refile any one of them because of the exclusive 





tracing lifter in each drawer. 


Hamilton builds outstanding units for every storage need. 
Many units interlock in a single, compact UnitSystem to 
give you a variety of special purpose filing units in a single- 
bank assembly. See your Hamilton dealer or write for com- 


plete UnitSystem information. Refiling sheet 


Drawing is refiled as easily 
as removed—flat and 
smooth, ready for many 
future references. 


Removing sheet 
Sheets above desired draw- 
ing are turned over lifter 
and folded back. Sheet is 
easily removed. 





Many Hamilton units (5-Drawer, 
Shallow-Drawer, Vertical Drawer) 
interlock into a single UnitSystem 
installation—building storage 
space upward, saving floor space. 
UnitSystem equipment is avail- 
able in sizes to fit your filing 
requirements. 


DRAFTING EQUIPMENT 


HAMILTON MANUFACTURING COMPANY «+ TWO RIVERS, WISCONSIN 
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No dezincification after Ni-Vee bronze parts replaced manganese 
bronze stems in water system valves such as these produced by water 
works equipment manufacturer, Rich Mfg. Co., Los Angeles, Calif. 


How Ni-Vee bronze valve stems 
halt failures in water system 


VALVE STEM BREAKAGE puzzled and plagued water 
system engineers in the City of Los Angeles. 


Cause of the trouble? Dezincification. A form of 
corrosion that sapped strength from manganese 
bronze stems in cast iron valve bodies. 


Finally city engineers found the answer. As a 
result of 5-year tests of copper-base alloys in a 
variety of waters, these engineers turned to valve 
parts cast in Ni-Vee* nickel-tin bronze. 


High mechanicals 

Containing less than 2% zinc, mainly for scav- 
enging in the melt, Ni-Vee bronze stays immune to 
dezincification. Thus, it retains its original strength 


indefinitely. But that’s only part of the story. 


Ni-Vee bronze gives you high “as cast” tensile 
strength which simple heat treatment can lift up to 
90,000 psi. In addition, this bronze resists wear, im- 
pact and galling. It offers easy castability, low 
shrinkage, pressure tightness, fine grain. Versatil- 
ity plus economy. 


Avail yourself of the money-saving advantages 
afforded by this simple family of five outstanding 
Ni-Vee bronzes. Use them anywhere copper-base 
cast alloys have application for pressure, construc- 
tional and bearing needs. And write for your copy 
of “Engineering properties and applications of 
NI-VEE BRONZES.” Do it now. 


*Registered trademark 


67 Wall Street 


dea, THE INTERNATIONAL NICKEL COMPANY, INC. wow vorws.n.¥. 
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How to put bounce into silicone rubber... 


...by bombarding it with “atomic bullets’ in the form of high-speed electrons is 
demonstrated here by a sample of silicone gum before and after exposure to radiation. 
The falling ball, /eft, sticks to the original puttylike silicone gum. But after a two-sec- 
ond bombardment with electrons which have accelerated to 2,000,000 volts, the sili- 
cone is vulcanized and has the bounce of natural rubber, right. Now done only on a 
laboratory scale by scientists at Westinghouse Electric Corporation, the process pro- 
duces a better rubber than ordinary vulcanization, which requires chemicals, heat, and 
many hours of curing time. 
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Harvey F. Mack—Printer 


Enoineers have good reason to acclaim the services 
rendered to them by Harvey F. Mack, printer, who died 
on May 29, 1956, for the high quality of composition, 
proofreading, and presswork which characterize the 
publications of many learned societies, including those 
of The American Society of Mechanical Engineers, pro- 
duced by the Mack Printing Company for a seriod of 
more than 50 years. 

The skills of the mechanic arts are handed down 
directly from master craftsman to apprentice, but the 
technical knowledge required by scientists and engineers 
must be stored and made available in the printed word. 
Hence the publications of organizations like ASME con- 
stitute the most permanent and tangible heritage which 
one generation passes on to the next and a good printer 
becomes a necessary and valuable partner in the progress 
of mankind. 

When Harvey Mack entered the printing business he 
devoted himself particularly to the needs of scientific and 
engineering societies and specialized in that area of the 
printing art which requires the highest skill of the com- 
= agen and meticulous care on the part of proofreaders. 

e employed and trained personnel for these exacting 
tasks and as demand grew for this type and quality of 
printing, he expanded his plant and organization. He 
rightly imagined that he was playing an important role 
in the progress of science and engineering and instilled in 
his employees a feeling of pride in their work and a sense 
of responsibility to see to it that it was honestly, com- 
petently, and efficiently carried on. 

Because printing is a major item of expense in the bud- 
get of ASME, the relationship between the Society and 
its printer must be based on a common objective and 
coolial understanding. For years the ASME Editorial 
Department and the employees of the Mack Printing 
Company have worked together harmoniously because 
Harvey Mack looked upon them as a single team and 
insisted that the interests of the Society should be a 
major concern of the persons on his payroll. 

Although Harvey Mack became a printer more through 

ressure of circumstances than by lotien, it remains to 
bis credit that he had the imagination and courage to 
make the most of the opportunities he found and the 
energy and business judgment to develop them into a use- 
ful and profitable enterprise. His humble heritage in- 
cluded qualities which others recognized and encouraged 
while he himself was too young to assess their potenti- 
alities. A franks, enthusiastic, and likable personality 
inspired confidence which was justified in the perform- 
ance of tasks assigned to him as a young man when he 
first dunensinned that sense of responsibility for the 
interests of others which was characteristic of him 


Jury, 1956 





throughout his life. His career typifies the best tradi- 
tions and rewards of the American way of life. 

Harvey Mack was born in Phillipsburg, N. J., and 
attended the public schools of Easton, Pa., across the 
Delaware River. For two years after graduation from 
high school he worked as a stenographer and book- 
keeper. In 1900 Dr. Edward Hart, father of one of 
Harvey's classmates, persuaded the young Mack to 
enter the printing business. Dr. Hart, head of the Chem- 
istry Department of Lafayette College, was also editor of 
the Journal of the American Chemical Society and operated 
the Chemical Publishing Company on the brow of the 
Lafayette campus. With the sudden death of his son in 
1901, the grief-stricken father took a six-month trip to 
Bermuda, leaving Harvey with power of attorney and 
responsibility of the printing business. He handled the 
business to the complete satisfaction of Dr. Hart, and in 
1902, with Charles A. Hilburn, he formed a partnership 
to manage the Chemical Publishing Company. The fol- 
lowing year the partners purchased the controlling stock 
of the Eschenbach Printing Company of Easton, which 
became the Mack Printing Company in 1926. Mack 
began printing MecuanicaL ENGINEERING in 1920 and 
Transactions in 1928, and for many years has produced 
a major portion of other ASME publications. 

In 1902 Harvey Mack hired a young woman whom he 
had met at the Methodist Church and to whom he was 
married in 1911. Her sister, Miss Helen W. Smith, had 
been a proofreader for Professor Hart and remained with 
the Mack organization. On the abilities and devotion 
of these two women rests a large measure of the success 
and reputation of the Mack Printing Company. To Miss 
Helen Smith, who died in 1946, goes the credit of organ- 
izing and maintaining the high standards of nieshating 
for which the company is known. Mrs. Mack, who sur- 
vives her husband, is treasurer of the company which 
has always leaned heavily on her sound business judg- 
ment. Without mention of these remarkable sisters, no 
tribute to Harvey Mack would be complete. 

Space does not permit mention of the untiring services 
which Harvey Mack rendered to the community in 
which he established himself as one of its most dis- 
tinguished and beloved citizens, or to list the many 
learned societies and technical magazines for which he 
was printer. Through his enterprise he gave employ- 
ment to hundreds of his fellow townsmen, many of whom 
he had watched grow up, marry, and raise families. 
These people were his family. He knew each personally 
and shared their joys and sorrows. On his seventy-fifth 
birthday they said of him: ‘‘His good deeds have made 
the world a better place, and it is right . . . . that he be 
made aware of the esteem of those who have benefited 
from the opportunities for work and service his vision 
and sound et have provided.”’ 
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Nuclear Gas Turbines 


Symposium covering the applications of various 
gas-turbine power systems to nuclear reactors 





The Closed-Cycle Plant’ 


Tue closed-cycle gas-turbine power plant has been 
under development by the firm of Escher Wyss Ltd. of 
Zurich, Switzerland and its licensees for the past 15 
years. During this time some dozen or so plants have 
been placed in operation, or are in the oem of being 
built, ranging in output from a 500-hp plant for research 
a aye to a 12,500-kw plant for central-station use. 
Fuels burned have ranged from distillate to residual 
oils and from peat to slack. Terminal efficiencies have 
ranged from 20 to 30 per cent, depending upon the 
complexity of the plant and the design conditions. 


Nuclear-Heat Source 


The prime requirement of a nuclear-heat source for a 
onptaiiaa power plant is that it be capable of delivering 
its thermal energy at reasonably high temperature levels. 
By reasonably high temperature levels we mean of the 
order of 1200 to 1500 F in the working fluid. If this 
cannot be done, then there is little point in considering 
the heat released from a nuclear reactor as a useful source 
of thermal energy for a gas-turbine plant. 

In making use of this heat we can follow along the 
lines as presently practiced and ‘‘cool’’ the reactor and 
then transfer the heat from the coolant to a thermody- 
namic working fluid through a transfer loop or we can 
take the direct approach, along the lines first proposed 
by Farrington Daniels 10 years ago, and remove the 
heat from the reactor directly with the power-plant 
working fluid. Fortunately, the use of a closed-cycle 
gas turbine offers the possibility of the use of a number of 
working fluids. They are clean and uncontaminated, 
do not undergo a change in state, are stable, and can be 
heated through an appreciable temperature range with- 
out any change in properties, do not exhibit the charac- 
teristics of a universal solvent, and in short, have every 
consideration for the reactor. There are problems to be 
solved, to be sure, but they are high-temperature prob- 
lems of the reactor and not of the working fluid. 

Recalling to mind the flow diagrams of pressurized- 
water, liquid-metal, and homogeneous steam systems 
the simplicity of the closed-cycle gas-turbine nuclear 
plant can be appreciated from an inspection of Fig. 1. 

Character of Nuclear Heat. The next question is regard- 
ing the character of nuclear energy and how we can 
best put it to use. Fissionable materials used as a heat 
source differ from fossil fuels by their enormously 
greater concentration of energy in a given volume. 


' Based on four papers comprising the First Annual Symposium on 
Nuclear Gas-Turbine Power Plants, sponsored by the Gas Turbine 
Power Division and held by the Washington Section, Washington, 
D. C., December 8, 1955, of Tus American Society or MECHANICAL 
ENGINEERS. 

* Condensed from paper, ‘“The Closed Cycle Gas-Turbine Nuclear 
Power Plant,’’ by S. T. Robinson, Vice-President, American Turbine 
Corporation, New York, N. Y. 
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Fig. 1 Closed-cycle gas turbine with nuclear reactor 


Fig. 2 General arrangement of small closed-cycle gas- 


turbine nuclear power plant 


Because of this characteristic there are applications 
where a definite benefit will be gained, such as in trans- 
port vehicles, where refueling cannot readily be done, 
or for the production of power in locations which are 
too remote or too inaccessible to justify the transporta- 
tion of fossil fuels or electrical energy but where the 
availability of power is a military necessity or will make 
the industrial development of the area possible. 

Since these areas call for a propulsion plant or a plant 
that is readily transportable, the use of an enriched fuel 
is dictated. Since enriched fuel is natural fuel, concen- 
trated by an elaborate and expensive process, it should 
be used in a power plant having a high thermal efficiency. 
This can be done in a closed-cycle gas-turbine nuclear 
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Table 1 Comparison of Nuclear Power Plant Charac- 
teristics 

Closed- 

cycle 


gas 


Type of power plant turbine Steam Steam 


Working fluid. Helium Steam Steam 
Reactor coolant Helium Water Sodium 
Relative output, per cent 100 90 100 
Relative plant weight, per cent 100 151 156 
Relative shield weight, per cent. 100 151 196 
Relative total weight, per cent. 100 151 174 
Relative volume, per cent. 100 167 152 


Source: Crever and Trocki, ‘“‘Nuclear Power Plants,’’ Electrical 


Engineering, April, 1954. 


power plant operating over an efficiency range from 20 
to 40 per cent, depending upon the temperature levels 
and the degree of complexity of the plant. 


The “Package” Reactor 


There has been a great deal of talk in recent months of 
a package reactor, implying that if the reactor is *‘ pack- 
aged"’ the problem of building a packaged power plant 
is solved. This is hardly true as it does not account for 
what is necessary to make the heat generated in the 
“packaged reactor’’ available to the user. Several 
studies have been made along these lines and one on 
which data have been released makes a comparison of 
nuclear power-plant weights and volumes, using a 
closed-cycle gas-turbine system and two steam systems 
in which steam is raised by heat removed in a pressurized 
water reactor and a sodium-cooled reactor. These 
data are given in Table 1. 

These data point to the fact that a closed-cycle gas- 
turbine system weighs about 70 per cent as much as a 
pressurized water system (PWR) and about 55 per cent 
as much as a sodium system. Volumewise the closed- 
cycle gas-turbine system requires about 60 per cent of 
the space of the PWR system and about 70 per cent of the 
space of the sodium system. It is unfortunate that com- 
parative data are not available on the weight and volume 
of a boiling-water reactor system. 

As regards configuration, the closed-cycle gas-turbine 
power age can be designed in many forms to suit a 
particular application. Fig. 2 illustrates the general 
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Fig. 3 Machinery and heat-transfer group for 60 mw 
nuclear power plant 


arrangement of a small closed-cycle gas-turbine nuclear 
power plant using nitrogen as the working fluid. This 
general arrangement is suitable for a plant for the 
generation of electrical power and we believe the arrange- 
ment is suitable for outputs up to about 10 mw. 

Plants of greater output necessitate a different design 
approach. Fie. 3 illustrates the machinery and heat- 
transfer group for 60 mw nuclear plant using helium as 
the working fluid. This general arrangement is suitable 
for ship propulsion plants from 20 to 50,000 hp, or for 
electrical generating plants from 15 to 250 mw. In 
an electrical plant the maximum output is only limited 
by the unit size of a 3600-rpm generator. 


Fields of Application 


We are of the opinion that nuclear heat is expensive 
heat and that it must be used in efficient power-plant 
systems in order to make its use attractive. We feel 
that the first area of extensive application will be in 
plants of moderate output, say, up to 30,000 kw or the 
equivalent in shaft uorsepower. The closed-cycle gas- 
turbine nuclear power plant offers the possibility of 
minimum space and volume requirements with excellent 
efficiency. 


Open-Cycle Gas Turbines’ 





Tue open-cycle gas turbine in reactor power systems 
is worthy of consideration because it is a system with 
many potential applications, in both the conventional 
and exotic areas of nuclear power. By conventional is 
meant those areas where competition with fossil fuels is 
strictly on a dollar basis as in central-station power. 
By exotic is meant those applications where the extreme 
compactness of nuclear fuels is exploited, to do jobs not 
otherwise possible. 

It has been well established by now that the gas- 
turbine power plant must derive its energy from a 
sufficiently high-temperature reactor system that we 
must talk either of gas-cooled reactors or liquid-metal- 


3 Condensed from “The Open Cycle Gas Turbine in Reactor Power 
Systems,’’ by C. H. Fox. The Martin Co., Baltimore, Md. 
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cooled reactors. In the case of the closed-cycle gas 
turbine, the best gas for the reactor is not the best gas for 
the engine, and so a binary loop makes a good deal of 
sense. The use of a single loop filled with a compromise 
gas, that is, a mixture of helium and heavier gases, also 
makes a good deal of sense. We must therefore consider 
the full range of possibilities with closed cycles for each 
individual application that arises. 

But what is the field of choice in reactors for open- 
cycle systems? Again, binary systems using gas-cooled 
or liquid-metal-cooled reactors are possible, and so again 
is a single gas-filled loop (in this case the gas is air). 
But the open-cycle reactor system is small and light and 
its chief stock in trade is its relative simplicity. Its 
application at low power levels is particularly promising. 
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To complicate this system with binary loops is to throw 
away its prime value, and for this reason the air-cooled 
reactor looks very desirable. It should be developed— 
it should be made a reality, and it can be. 

In the nuclear field, particularly at low power levels, 
capital costs are of primary importance. The most 
optimistic cost estimates for a state-of-the-art reactor 
system seem to run over $1000 per kw for a plant in the 
1000 to 2000-kw range. Capital costs become even 
more pronounced below 1000 kw. When considering 
perhaps $2000 or $3000 per kw for a reactor power plant, 
which ee will operate at low power levels, what does 
thermal efficiency really mean in the over-all plant 
economics? The answer is, very little indeed. The 
design emphasis must logically fall upon capital costs. 
For this reason the open-cycle gas-turbine reactor 
system is best considered in only one form; the single- 
loop, air-cooled-reactor power plant. 


Open-Cycle Applications 


Let us now consider the conditions which determine 
the applicability of the open cycle. The obvious 
applications are those where the specific advantages of 
open cycle are of primary importance. Thus the use of 
air as reactor coolant, working fluid, and auxiliary 
cooling medium permits use in areas where cooling 
water is not available. The presence of water is as- 
sumed in most discussions of the closed cycle. 

Another valuable characteristic of the open cycle is 
availability of coolant. No special gases need to be 
carried along with the power unit, and a small leak 
cannot shut down the plant. 

The previously mentioned advantage of relative 
simplicity of the open-cycle system is important for two 
reasons: (1) The cost of the power equipment is reduced 
somewhat below that of the closed cycle. (2) And most 
important, since the nonfailure probability of a system 
is the product of the nonfailure probabilities of its com- 
ponents, the simpler system is more reliable. 

These then are the primary advantages of open-cycle 
systems that determine its applicability in power ranges 
where the closed cycle can compete. In the very low 
power range, below 1000 kw, the closed cycle is entirely 
out of the running. Several of the usually cited ad- 
vantages of the closed cycle actually become disadvan- 
tages. The higher gas density of the pressurized closed- 
cycle system results in rotating equipment so smal] that 


Small Gas-Turbine Reactor Plants’ 


Tue 1953 ASME Report on Oil and Gas Engine Power 
Cost includes information on 137 oil and gas-engine 
generating plants. The output range of these plants is 
375 to 23,000 bhp. In ake to evaluate the role of 
reactor plants in this power-generation field preliminary 
design studies have been made of 200-kw and 2000-kw 
gas-turbine reactor plants. 

These design poem have been based on tested turbo- 
machinery. The gas-cooled reactors which replace the 
combustor or air heater in the gas-turbine system employ 

* Condensed from ‘‘Small Gas-Turbine Reactor Plants,"’ by J. G. 
—_ her, Alco Products, Inc., Schenectady, N. Y. Assoc. Mem. 
A ‘ 
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rotational speeds are prohibitive if reasonably long life 
is desired. This is a power region where the develop- 
ment costs for open-cycle gas turbines are much less 
than for closed-cycle equipment. Since the reactor 

wer plant is most likely to require longer equipment 
ife than most current applications of gas turbines, it 
actually appears much more desirable to down-rate 
existing engines than to develop entirely new designs. 

Thus we see that there is real application for the 
open-cycle gas turbine in nuclear power systems, spe- 
cifically at low power levels. How low depends on how 
important it is to operate without cooling water, how 
remote and difficult to maintain the plant will be, and so 
on. In other words, the specific application determines 
the crossover power level at which the closed cycle be- 
comes preferable. However, assuming water to be availa- 
ble, the crossover point appears to be over 1000 kw. 


Type of Reactor 


So far, we have not considered the reactor itself beyond 
the point of naming the reactor coolant. There are 
many potential reactors for use with either open or 
closed-cycle gas-turbine systems. A few of these have 
been mentioned. The most interesting are, of course, 
the newest, and beyond those lie the systems which 
seem possible but are yet to be tried. 

There can be thermal, intermediate, or fast reactors. 
We can speak of reactors fueled with U-233, U-235, or 
plutonium. There is a variety of thermal and inter- 
mediate reactor moderators available, and in addition, 
fast reactors requiring no moderator at all ultimately 
may offer the smallest simplest system for very low 
power levels. The LMFR system under development 
at BNL offers the advantages of a homogencous fuel 
‘and permits the high temperatures needed for gas-tur- 
bine systems. Sodium, NaK, and lead-bismuth-cooled 
reactors can offer reasonably high powers with rea- 
sonably small size. Gas-cooled reactors will, of course, 
offer the greatest simplicity in the power equipment. 

It is not unreasonable to say that in the next 10 years 
the results of applied research in the nuclear-reactor 
field will make available a number of heat sources 
excellently suited to gas-turbine systems. It is logical 
that the air-cooled reactor will take its place as the most 
promising companion for the open-cycle turbine system, 
just as the gas-cooled reactor is the logical companion 
for the closed-cycle system. 





solid moderators and Army package reactor-type stainless- 
steel fuel elements. 

For the 200-kw plant an open-cycle gas turbine is 
selected over the closed cycle because of its adaptability 
to plants of small output, the elimination of heat ex- 
changers, and the general availability of small industrial 
open-cycle gas turbines. 

The Jupiter T-520 developed by Solar Aircraft Com- 
pany was selected for this application. This open- 
cycle unit is very light (total installed weight 854 lb), 
uses a single combustor, and is designed for shipboard 
generator sets. The T-520 when operating at design 
speed of 20,000 rpm and a compressor air-inlet tempera- 
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Fig. 5 Preliminary layout of turbomachinery 
and reactor for 200-kw power plant 


ture of 75 F can produce 400 bhp with a 1325 F turbine- 
inlet temperature. 

Replacing the single combustor of the T-520 with a 
gas-cooled reactor has the effect of reducing the expan- 
sion ratio across the turbine because of the pressure ion 
across the reactor and the back pressure from the filter 
and exhaust ducting. 

The variation ms reactor power and cycle efficiency 
was investigated for a range of turbine-inlet tempera- 
tures with a 5 per cent AP/P system pressure tr 
The results indicate that a 250-kw brake or 200-kw net 
output should be possible with a 1325 F turbine inlet 
without pushing the fuel-element temperature above 
1500 F, since the reactor power is only 2mw. The flow 
diagram is shown in Fig. 4. 

A preliminary layout of turbomachinery and reactor 
is shown in Fig. 5. The basic simplicity of the plant is 
clearly illustrated. 

Nuclear Design. The nuclear design is characterized by 
a square lattice containing a single fuel element per cell. 
No attempt is made to flatten the power by nuclear 
design. The reactor configuration is that of a right 
cylinder reflected on all sides. 

Thermal Design. The object of the thermal design is to 
get the heat out with the minimum fuel-element tem- 
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Table 2 Reactor Characteristics of 200-Kw Plant 


Core 
Thermal output, kw 1970 
Diameter and length, ft ; 4 
Reflector thickness, ft. 0.5 
Initial loading, Kg U?* ~25 
Core life, mw-yr 4 
Life at full power, hr 8000 
Lattice spacing (square), in... , Lo 
Number of cells (and fuel elements) 800 
Temperature coefficient, AK/deg F.... Negative 
Volume per cent materials in core, at mid-point. 
fe 9 
Metal 2 
Void (air) 7 


Fuel Element 
Two fuel bearing plates brazed to two tapered plates at top and bottom 
edge 


Moderator 
Hot-pressed BeO blocks i 


fo AE. er rs ya 


Number of core blocks (includes end reflector ) 8000 
Heat-Transfer Characteristics 
Weight flow of air, c cell, Ib - sec 0.017 
Weight flow of air, average, lb per sec 0.0103 
- 2.216/1 


Peak-to-average power, over-all 


perature and pressure drop. It has been shown that by 
tapering the flow passage in an air heater (or reactor) 
the surface temperature may be kept constant and the 
minimum pressure drop incurred. The hydraulic diam- 
eter of the air passage is varied radially to obtain the 
same temperature rise in each cell. In order to obtain 
the minimum pressure drop and constant surface tem- 


perature the flow passage is apes axially. This 
results in an increased heat-transfer coefficient at the 
outlet which offsets the rising air temperature. The 


general arrangement of the reactor is shown in Fig. 6. 

Mechanical Design. The flow path through the reactor 
is downward in all cases to avoid contact of the hot 
gases with the control rods and seals. An attempt has 
been made to keep the moderator block design as simple 
as possible. The high-temperature element is subjected 
to the very minimum mechanical loads. 

The reactor characteristics of the 200-kw plant are 
tabulated in Table 2. 
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Fig. 8 General arrangement of graphite reactor for 
commercial power plant 


The 2000-Kw Plant 


Fuel costs for conventional oil and gas-engine plants 
are about 7 mills per kwhr. If the small nuclear plant 
is to be competitive, fuel burn-up costs must be low, 
about 4 mills per kwhr, since fuel-element fabrication 
cost may run lh 1 to 2 mills. If enriched uranium 
costs $20 per gram, only a plant with thermal efficiency 
of 27.5 per cent or greater can meet this fuel burn-up 
cost. A review of the possible types of small reactor 
plants indicates that only a liquid-metal reactor (LMR) 
or a high-temperature gas-cooled reactor operating with 
a high-temperature high-pressure steam system or a 
closed-cycle gas-turbine plant can meet this thermal 
efficiency. The liquid-metal reactor faces difficult cor- 
rosion problems for long-term operation. Small high- 
temperature, high-pressure steam plants do not appear 
too practical. This leaves only the gas-cooled reactor in 
a closed-cycle gas-turbine plant. 
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The designer of a small closed-cycle gas-turbine plant 
has only a very limited selection of turbomachinery 
available. The Escher Wyss Tuco 52 Unit, rated at 
2500 kw with 1300 F turbine-inlet temperature, is 
selected for this design study. The requirement of high 
fuel-element burn-up indicates that the plant should be 
operated at 1220 F turbine-inlet temperature in order 
that the fuel-element surface temperature be below 1500 


The Tuco-52 machines have been built and run by 
Escher Wyss, Ltd., with air as the working fluid and a 
combustion-fired gas heater. The nuclear power plant 
may be run in an indirectly cooled arrangement using air 
as the working fluid in the turbine and heating the air 
in a heat exchanger which communicates with the 
reactor through an auxiliary fluid circuit. An alterna- 
tive a is to cool the reactor directly with the 
working fluid, in this case nitrogen. The use of nitrogen 
in the direct closed cycle permits a lower reactor tempera- 
ture and eases the moderator material problem; it is 
selected for this design study. 

The power-plant flow diagram is shown in Fig. 7. 


Reactor 


Fuel Element. The fuel element for the 2000-kw plant 
is a stainless-steel UO, plate element of the APPR 
type. The high-temperature high burn-up properties 
of this element as well as peusible effects of nitriding 
remain to be investigated. 

Moderator. In the closed-cycle plant, using nitrogen 
as coolant, no attempt is made to isolate the graphite 
moderator from the coolant; however, the nitrogen 
must be kept oxygen-free. High-density graphite is 

roposed for the core of this design. The reflector would 
reactor grade AGOT of density 1.71 gm/cc. 

The chief concern in the graphite-moderated reactor is 
the corrosion rate and oxidation (from impurities) of 
the high-density core graphite at elevated temperatures 
with the high-temperature high-velocity nitrogen 
Tests with helium upon a machined graphite surface at 
2000 C revealed that once the isaniley Lenad particles 
smeared into the surface during the machining operation 
were blown free, no further erosion was apparent pro- 
vided the helium was free of oxygen and entrained 
particles. It is well to bear in mind that radiation has a 
pronounced effect on certain reaction rates. 

At the moderator temperature (> 1000 F) expected in 
all the designs there should be no important dimensional 
changes because of radiation damage. 

Nuclear Design. The reactor is characterized by a 
square lattice containing one plate element per cell. 


Table 3 Reactor Characteristics of 2000-Kw Plant 


Nuclear Characteristics 
Thermal output, mw 
Diameter and height of core, ft 
Reflector thickness, ft 
Outside diameter of reactor, ft 
Outside diameter of pressure shell, ft. 
Initial loading, kg a 
Lattice spacing (square), in. ; 
Number of cells (and fuel elements) in core 
Fuel element 
Materials in cell, vol. per cent 
Graphite.. 
Nitrogen. 
Stainless steel 


UO, 


ws 
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The nitrogen coolant flows on both sides of the plate 
element. The reactor configuration is a right cylinder 
reflected on all sides. No attempt is one to flatten 
the power generation by nuclear design. 

Thermal Design. The same approach used in the small 
plant is followed. In this cell layout the flow passage 
is varied by changing the depth of the passage milled in 
the — so more flexibility is possible compared to 
the design with the coolant flowing inside a square tube. 

Mechanical Design. The general arrangement of the 
graphite reactor for the commercial plant is seen in 
Fig. 8. The reactor characteristics are given in Table 3. 





Tue characteristics of a gas-turbine nuclear power 
plant with an output on the order of 15 mw will be 
considered together with some discussion of the maxi- 
mum-size plant which is technically and economically 
feasible. The material for this presentation is the 
result of a preliminary study by the author’s company 
on some of the problems inherent in gas-turbine reactor 
system design. The proposed application of the 15-mw 
plant is for small cities or industrial areas in the United 
States, for foreign and geographically remote areas, and 
for ship propulsion. The use of both open and closed- 
cycle machinery has been considered. 


Comparison of Systems 


For the plant under consideration the advantages of an 
open-cycle gas-turbine reactor power plant are (1) 
no heat sink required; and (2) lower cost. 

The advantages of a closed-cycle gas-turbine reactor 
power plant are (1) elimination of reactor oxidation; 
(2) more efficient part-load operation; (3) elimination 
of radioargon; (4) better heat transfer (pressure and 
gas selection); (5) containment is feasible. 

Clearly, since the exhaust heat is dumped directly to 
the atmosphere, no heat sink is required for an open- 
cycle reactor. This is of substantial importance in 
regions where neither cooling water nor low-temperature 
air is available. Since the heat sink is omitted, the 
over-all cost of the open-cycle plant will probably be 
less. On the other hand, since chemically inert gas can 
be used as the working fluid in a closed cycle, moderator 
and fuel-element vaulasien are eliminated. By opera- 
tion at reduced pressure, part-load efficiency may be 
maintained. Since the gas through the reactor is not 
exhausted to the atmosphere, there is no problem of 
activation of argon 40. However, the activation of the 
closed-cycle fluid must be considered. As a very general 
rule, it will be possible to achieve better heat transfer 
for a given pressure in closed-cycle machinery since the 
pressure is not limited by the pressure ratio of the turbine 
and since the gas coolant used may be selected for its 
good heat transfer to pumping power ratio. Since a 
closed-cycle plant does not exhaust air directly to the 
atmosphere, it is possible to use a type of construction 
which would contain the activity in the event of a 
nuclear incident. While it would probably be possible 


5 Condensed from ‘Nuclear Reactors for Large Gas Turbines,’’ by 


T. Jarvis, Ford Instrument Company, Division of Sperry Rand Corpora- 
tion, Long Island, N. Y. 
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A Prototype the Next Step 


The reactors proposed are felt to offer the most direct 
path to the cond gas-turbine reactor plant. 

There are still some very important assumptions in 
regard to the materials that must be verified. Materials 
are the key to these high-temperature reactors. 

With the successful operation of a pages eh et 
type, one can envision either the open or closed-cycle 
plant mounted on special highway vehicles for port- 
ability. The closed-cycle unit might be adapted for 
marine use. 


Large Gas-Turbine Reactor Plants 


to provide containment for an open-cycle plant, it would 
not be as easy or as foolproof. 

In consideration of these and other circumstances, it 
was decided to limit our initial study to closed-cycle 
plants since the variety of possible applications would 
otherwise prevent a completely satisfactory solution to 
the argon-contamination problem. It should be em- 
phasized that open-cycle whante might be more desirable 
than closed-cycle plants for specific applications. But 
for the classes of applications considered here, we felt the 
closed-cycle plant to be superior. 

Thermal Heterogeneous Reactors. For our first analysis 
of gas-turbine reactors we have limited the investigation 
to thermal heterogeneous reactors with a solid moder- 
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ator. Since part of the reactor-core volume must be 
moderator, not all of the reactor-core cross-sectional 
area is available for flow area. 

Based on relatively crude nuclear calculations, a free- 
flow area of 20 per cent of the total area will maintain 
relatively good neutron economy. For these conditions, 
power densities in the order of 4000-5000 kw per cu ft 
are probably attainable. Thus it should be possible to 
design power reactors of reasonable size. 

Arrangement of Reactor. A possible arrangement of the 
proposed reactor is shown in Pig. 9. Itis planned to use 
coaxial piping for the connection between the reactor and 
turbocompressor set. The relatively cool reactor-inlet 
gas will flow in the outer annulus, with the hot reactor- 
outlet gas flowing down the center pipe. By this means, 
the pressure dideceatial across the high-temperature 
pipe will be that of the pressure drop across the reactor 
rather than the maximum system pressure. A thinner 
wall pipe can therefore be used for this application. 

An extension of this principle is to be applied to the 
reactor pressure vessel. The reactor inlet gas flows 
upward around the inside of the pressure vessel and then 
down through the core and into the inner pipe. This 
method of handling gas flow will result in a substantial 
reduction in pressure-vessel thickness. 

The core is composed of close-packed elements and is 
about 5 ft diam, surrounded by 1 ft of reflector. A 1- 
in. steel thermal shield helps protect the vessel. The 
over-all size of the vessel is about 9 ft and its height is 
about 13 ft including the control-rod mechanisms. 

The control-rod assemblies are mounted on a single 
pressure-vessel lid. All the control-rod assemblies are 
removed with the lid and can then be set aside to cool 
and later repaired if desired. The unloading machine 
would then fit exactly into the pressure-vessel lid opening 
and fuel rods could be removed automatically. Only one 
seal-welded or gasketed opening in the pressure vessel 
would be required. 

Working Fluid. The selection of the gas to be used as 
working fluid could be based on thermodynamic, chemi- 
cal, nuclear, and state-of-the-art considerations. A 
first-round elimination left carbon dioxide, helium, and 
nitrogen. Since the state of the nitrogen art is fairly 
well established and the nuclear properties not too bad, 
nitrogen was chosen as the working fluid in our first- 
round design study. We plan to study the other gases 
as time permits. 

Moderator. The selection of the moderator to be 
used is based on mechanical, chemical, nuclear, and 
state-of-the-art considerations. Our first-round elimina- 
tion here leaves graphite and beryllium oxide. We 
cannot decide between the two on the basis of available 
information and we suspect that both eventually may 
be used. The graphite looks as though it will result in a 
larger and cheaper reactor and thus beryllium oxide may 
be used wherever weight or size is at a premium. All 
calculations to date have been done on both materials in 
parallel. 

Fuel Element. The fuel-clement material will be cither 
metallic or cermet-ceramic. Progress in development of 
ceramic fuel elements is not as advanced as in metal 
elements, but it is reasonably certain that ceramic 
elements, if feasible, will be more desirable. 

Flow Diagram. A flow sheet of the power plant is 
shown in Fig. 10. The working fluid is compressed 
from 8.3 to 16.6 atm in the first compressor with after- 
cooler and is further compressed to 36.3 atm in a second 
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compressor, which is mounted in the same casing as the 
turbine. The compressed fluid is then heated, first in 
the circuit recuperator and then by heat from the reactor. 

The closed-cycle fluid expands in the turbine, which is 
mechanically coupled to the compressor and to the 
generator by a speed-reduction gear. The expanded 
fluid gives up heat in the recuperator and returns to the 
compressor inlet through a precooler. The pressure 
figures correspond to the full rated toad of 15,000 kw. 
Over-all cycle efficiency at the generator terminals is 
about 34 per cent. 

Cost Estimates. All of the cost estimates made to date 
on this type of plant is of necessity extremely rough and 
very sensitive to the precise state of mind (optimistic or 
pessimistic) of the estimator. It is not likely that this 
state of affairs will be changed in the immediate future 
since much development remains to be done. In physi- 


cists’ language, estimates for this sort of plant might be: 


.. .$250 + $75 per kw 
.12 + 3 mils pet kwhr at 80 per cent load 
factor 


Installed cost 
Power cost 


What Size Plant Is Feasible? 


We can most significantly consider the feasibility of a 
really large-size plant by trying to design one. We chose 
a 240-mw electrical output plant because it was large 
and gas-turbine data could be extrapolated easily. We 
decided to limit pressure-vessel size to that which is 
relatively easily transportable. We assume that 13 ft 
diam will be allowable and that 1000-psi helium closed- 
cycle gas-turbine machinery will be available. 

Preliminary heat-transfer calculations indicate that 
adequate heat-transfer coefficients can be achieved. Re- 
sulting hydraulic diameters are reasonable, so that 
straightforward flat-plate or tubular fuel elements will be 
adequate. In view of the large reactor size, many con- 
trol elements and actuators will be required. A 240- 
mw plant will be feasible technically if a 15-mw plant is 
feasible. No cost estimates have been yet prepared on 
this plant, but it appears likely that this plant may repre- 
sent a rather interesting approach economicswise to 
competitive central-station power. 

It may be possible to reduce the installed cost per 
kilowatt very sharply, thus reducing fixed charges and 
allow a somewhat higher fuel-operating cost, while still 
keeping a competitive over-all cost. 

It should be emphasized that there are numerous out- 
standing achiied roblems to be solved before any 
closed-cycle porcelain reactor power plant can be 
constructed and operated. It is our opinion that the 
greatest area of uncertainty is in the fuel elements. The 
maximum operating temperatures, mechanical stress, 
thermal stress, and radiation damage at elevated tem- 
peratures must be studied theoretically and experi- 
mentally. Diffusion of fission products through fuel- 
element walls must be determined under simulated 
operating conditions. Mechanical and reactivity limita- 
tions of fuel burn-up must be determined before maximum 
burn-up and hence a realistic operating cost can be 
determined. It is probable that moderator and coolants 
chosen will be compatible at the expected radiation 
levels but an experimental check would be desirable. 
Over-all system stability and safety should be checked. 
These problems should not be underestimated, but 
present indications are that they surely can be solved. 
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The Reactor Safeguards Committee .. . . 


Its purpose, scope of activities in nuclear- 
power industry, and operating procedures 


By C. Rogers McCullough 


Monsanto Chemical Company, St. Louis, Mo. 


In THE rash of enthusiasm in the disclosure of atomic 
energy to the public in 1945, there were many proposals 
for the building of reactors by partially informed people. 
In 1949 the Reactor Safeguards Committee was formed 
to look over existing and proposed reactors to make sure 
that they did not constitute an unreasonable hazard to 
the public and in so far as possible to assure that a serious 
accident would not occur to set back the atomic-energy 
industry. The Reactor Safeguards Committee reviewed 
all reactors and significant changes thereof. It was 
charged with the responsibility of advising with regard 
to government properties, the protection of the em- 
ployees, and the protection of the public in matters 
pertaining to nuclear reactors. Prior to the Atomic 
Energy Act of 1954, all reactors were owned by the 
Atomic Energy Commission with the one exception of 
the small water boiler at North Carolina State College. 

This act brought changes to the entire industry. 
Now it is possible for corporations to own reactors. 
There has been a tremendous upsurge in the number of 
reactors proposed for research, medical purposes, power, 
and various military uses. The Advisory Committee on 
Reactor Safeguards, which was formed by merger of the 
former Reactor Safeguards Committee and the Industrial 
Committee on Reactor Location Problems, was already 
functioning prior to the Atomic Energy Act of 1954 and 


is continuing as an advisory agency to the Atomic’ 


Energy Commission in this field of reactor hazards. 

It is worth while, therefore, to examine and discuss 
the purpose, scope, and operation of this committee to 
be sure that it is properly integrated in the atomic- 
energy program as it exists, and will exist in the fore- 
seeable future. 

The problem of evaiuating the hazards of nuclear re- 
actors is an extremely important and difficult one. In 
the eyes of the members of this committee, it is one of 
the major problems facing the whole atomic-energy 
industry. 


Purpose and Scope of Committee 


It should be made clear that the Advisory Committee 
on Reactor Safeguards performs an advisory staff func- 
tion to the general manager of the Atomic Energy Com- 
mission. It can only recommend; it has no power of 
decision. The general manager of the Atomic Energy 
Commission depends upon this committee to study re- 
actors from the point of view of possible hazards to em- 
ployees at the reactor and to the public, and to make ap- 
propriate recommendations. The committee hopes that 
its activities will stimulate improved reactor designs 


Contributed by the Nuclear Engineering Division of THz AMERICAN 
Society or Maecuanicat Enoineers and presented at the Nuclear En- 
gineering and Science Congress, Cleveland, Ohio, December 12, 1956. 
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which will permit rapid progress without unreasonable 
hazard. ; 

Since the Advisory Committee on Reactor Safeguards 
is responsible for evaluating the hazards of all reactors, 
it is necessary to review all aspects of the reactors and 
their locations pertinent to this problem. 

Hazardous Elements. To be specific, some of the items 
examined are as follows: The reactor core and its nu- 
clear properties, including fuel-element construction, 
core configuration, coolant flow, temperature distribu- 
tions, transient effects, and so on; the control and safety 
system including kind of control rods and location, their 
interaction witheach otherand the fuel elements, their rate 
of response, the primary sensing elements, and all 
the interrelations of the reactor and the power system if 
a power reactor, or with experiments if a research re- 
actor. A review is made of the tank or pressure vessel 
for the reactor. 

The reactor coolant system is of the utmost impor- 
tance. In many cases the coolant is also the moderator 
and so changes in its properties directly affect the nu- 
clear reaction. In any case, reactors must be cooled to 
avoid melting or vaporization even after shutdown of 
the nuclear reaction, so the kind of pumping system, 
power supply, capacity, effect of corrosion, and general 
reliability are pertinent. 

Safety Measures. It is attempted of course, to make 
the reactor as foolproof and automatic as possible. 
Realistically, one must depend upon a combination of 
mechanical devices, interlocks and safeties, operating 
procedure and supervision. It is necessary that there be 
well-conceived and carefully carried out procedures for 
start-up, normal operation, shutdown, unloading, and 
loading of a reactor. A reactor proposal should specify 
these procedures in some detail so that their adequacy 
may be judged. The operating procedure also should 
cover abnormal operation with the action to be taken in 
the case of various foreseeable abnormal situations. 

“Containment.’’ While it is highly desirable to have 
a reactor design of inherent stability and incapable of 
sustaining an accident of any serious nature, it is the 
committee's view that such a machine does not exist. 
Because of the great toxicity of fission products, a major 
accident could have very serious consequences to the 
public and, accordingly, it is felt that the reactors of any 
significant power, say, above 1 mw, that are located in 
populated areas, must be surrounded by some sort of tight 
shell, which might be a steel sphere or a specially tight 
building, so that an accident of any nature will not 
jeopardize the lives or property of the public to a sig- 
nificant extent. This is called containment. This does 
not seem to be an excessive economic burden on the 
atomic-energy industry. Estimates for commercial- 
size nuclear power stations appear to place this contain- 
ment burden at less than 10 per cent of the total capital. 
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Reactor Location. The location of a reactor is also an 
important factor. Theoretically, if a reactor plant were 
surrounded by a shell which would be guaranteed not to 
leak and which was provided with adequate shielding 
there would be no oe to worry about how close to this 
container people lived and worked. Practically, how- 
ever, it is cheaper to buy sufficient land so that in the 
event of serious accident inside the container, the public 
would not be unreasonably exposed to the gamma rays 
from the shell. In studying location and the possi- 
ble effects of a bad accident, one must consider the 
meteorology, hydrology, geology, and seismology of the 
site. 

Hazards Summary Report. All of the data which have 
been discussed may be summarized as design, operation, 
supervision, containment, and location. All of this 
aieancaun must be contained in a ‘‘Hazards Summary 
Report.’’ In addition, this report must contain a de- 
scription of all significant creditable accidents, the de- 
vices and procedures to prevent or alleviate them, and an 
analysis of the events and consequences. This part of 
the report constitutes a positive record of accident pre- 
vention. The remaining sections of the report are more 
or less unique to the reactor business. They are part of 
the considerations of the Advisory Committee on Re- 
actor Safeguards because, as of now, the committee sees 
pertinence in all of the data requested. 

Reactor Operation. At the present time, all new reac- 
tors and significant changes in existing reactors are re- 
viewed by the Advisory Committee on Reactor Safe- 
guards. This includes critical experiments. This has 
been an increasingly heavy load and steps are being taken 
to carry it more properly. A full-time staff is being set 
up by the Atomic Energy Commission to do the detailed 
evaluation of each reactor proposal. To understand 
better how reactor-hazard evaluation actually works, 
an example will be followed through. This example 
will be for a privately owned reactor. 

Licensing. The owner of the reactor applies for a 
facility license. The application for a license should be 
accompanied by a Hazards Summary Report. If this 
report were complete, there would be no need of any 
additional information for judging how the public 
health and safety might be affected. The report would 
be reviewed by the Reactor Hazard Evaluation Staff and 
referred to the Advisory Committee on Reactor Safe- 
guards. The committee would put this particular re- 
actor proposal on its agenda for the next meeting, 30 
days or more in the future. The committee meets every 
two months or more frequently if required, averaging 
about nine times a year. At the meeting, the full pro- 
posal would be reviewed with the applicant describing 
the salient points of the proposal and he means taken in 
protecting the public. The committee then writes its 
recommendations to the genera] manager of the Atomic 
Energy Commission. 

Lack of Information. Experience so far has shown that 
the data submitted with the application for a license 
have been insufficient to judge the possible hazards to 
the public associated with the reactor. In many cases 
the application has been submitted before the reactor 
and its facilities have been designed. In fact there are 
cases where the critical experiments determining the nu- 
clear characteristics of the reactor have not even been 
performed. When one realizes that no commercial-size 
nuclear-reactor power plant has yet been designed in 
this country, one should not be surprised at this situa- 
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tion. In other words, this is a brand-new situation that 
we are trying to resolve. 

Advisory Subcommittees. Since no two reactors are 
alike at this stage of the technology, it is not possible to 
write a set of standards. The only practical way is for 
the applicant to go through the general headings already 
given and patiently and carefully examine each pertinent 

int. To help out in this situation, subcommittees 
one been appointed to work with the applicants for 
major nuclear-power-plant licenses. These subcommit- 
tees, of about three, meet with the designers as required 
and discuss the problems on an informal basis. A small 

roup like this, meeting for a full day, can cover a great 
- ae of ground. From these meetings the applicant can 
determine the material to put in the Hazards Summary 
Report. The subcommittee reports to the full committee 
and thus keeps it currently loomed as to the status of 
the proposal. Out of this joint effort will come standards 
to judge future reactors. 

Need for Standards. At the same time it is necessary 
to start independently to write tentative standards for 
reactor design. The committee has initiated this task 
and it is one of the primary objectives of the Reactor 
Hazard Evaluation Staff. However, this also should be 
the concern of the professional engineering societies. 
The Engineers Joint Council has appointed a committee 
to study the matter. The ASME Pressure Vessel Code 
Committee is working on one phase of the problem. 
However, the problem is urgent. Reactors require al- 
most every conceivable skill so a much broader coverage 
is needed. It will be difficult to develop suitable stand- 
ards and this is a good reason for starting now. 

When standards are available it is planned that they 
will be reviewed by the Advisory Committee on Reactor 
Safeguards and approved by the general manager. The 
Reactor Hazards Evaluation Staff will then be able to 
gage reactors against these standards. This will occur 

rst for small reactors, critical experiments, and the like. 
It is planned that for some time s large reactors will be 
reviewed by the Advisory Committee on Reactor Safe- 
guards. Practically, however, it appears the committee 
will carry the bulk of the load in the immediate future. 


A New Approach 


From the foregoing it can be seen that the Advisory 
Committee on Reactor Safeguards together with the 
Reactor Hazard Evaluation Staff being established by 
the Atomic Energy Commission is attempting a new 
approach for a budding industry. An effort is being 
made to prejudge the possible hazards which may be en- 
command in the operation of nuclear reactors by the 
proper application of already accepted industrial stand- 
ards and engineering judgment to assure that these ma- 
chines will not constitute an unreasonable hazard to their 
employees or the public. 

While the Reactor Hazard Evaluation Staff is being 
assembled and tentative standards written, the Advisory 
Committee on Reactor Safeguards plans to take care of 
the presently proposed large nuclear-power reactors by 
subcommittees to assist the full committee in the evalua- 
tion. It is believed that by working together the de- 
signers, the Reactor Hazard Evaluation Staff, and the 
Advisory Committee on Reactor Safeguards not only 
will help expedite the construction of nuclear-power 
reactors but will evolve a set of tentative standards dur- 
ing the evaluation of these first few machines. 


MECHANICAL ENGINEERING 














By R. C. Spencer,' C. A. Meyer,” and R. D. Baird® 





During the past years the steam conditions 
considered for central-station steam generation 
and chemical-process plants have increased 
above the limits of experimental investigations 
and lately above the extrapolations contained 
in currently published steam tables. The table 
described in this paper is a reasonable and con- 
sistent extension of the Keenan and Keyes steam 
tables into the region of 5500-10,000 psia 
and 32-1600 F and will be useful in power- 
systems calculations until tables developed by the 
ASME Steam Properties Research Project are 
available. 





Durinc the past years the steam conditions considered 
for central-station steam power generation and chemical- 
process plants have increased above the limits of experi- 
mental investigations and lately above the extrapolations 
contained in currently published steam tables. In order 
to fill the need for accurate high-pressure and high- 
temperature steam properties, The American Society 
of Mechanical Engineers through a Technical and a Re- 
search Committee is undertaking as part of an inter- 
national program the task of directing and co-ordinating 
the 4 to 6 years of experimental work leading to an au- 
thoritative steam table to 15,000 psia and 1500 F. This 
program is well described in the ASME publication 
“Steam Properties Research”’ (1).* 

However, during the 4 to 6-year period required to 
develop the authoritative table, it would be desirable to 
have an industry-wide accepted table covering the high- 
pressure region which would be essentially correct from 
an engineering viewpoint. With this end in mind the 
ASME Power Division formed a Subcommittee for the 
express purpose of ag such an interim steam table. 

The Subcommittee delineated the range of this interim 
steam table as 5500 to 10,000 psia and 32 to 1600 F. 
The Subcommittee also stated that the table should be 
prepared in the most expeditious manner possible by 
making use of any presently available tables and should, 
if possible, join smoothly some currently published table 
1 Design Engineer, Large Steam Turbine-Generator Department, 
General Electric Company, Schenectady, N. Y. Assoc. Mem. ASME. 

2 Section Engineer, Steam Division, Westinghouse Electric Corpora- 


tion, Philadelphia, Pa. Mem. ASME. 
3 Research Engineer, Steam Turbine a Allis-Chalmers 
Manufacturing Company, Milwaukee, Wis. em. ASME. 


4 Numbers in parentheses refer to the Bibliography at the end of the 
aper. 
Contributed by the Power Division and presented at the Semi- 
Annual Meeting, Cleveland, Ohio, June 17-21, 1956, of Taz AMERICAN 
Society or Mecnanicat Enaineers. Paper No. 56—SA-33. 


Jury, 1956 


Properties of Steam at High Pressures 


—An Interim Steam Table 


for the lower-pressure regions. The reason for estab- 
lishing data in the low-temperature, high-pressure region 
is primarily because of the increased importance of 
helecduhanuns work on steam-cycle efficiency as 
pressure is increased in central-station power plants. 
This paper contains a description of what has been done, 
and the resulting table. 

The authors wish to emphasize that the interim steam 
table presented herein is not based upon any new data, 
and probably will be proved to be somewhat in error when 
the experimental results are obtained from the ASME 
Steam Properties Research Project and other new work. 
The sole purpose of this interim table is to provide a 
consistent po reasonable extrapolation of current tables 
that will be useful in power-system calculations until 
better data are available. 


Development of the Table 


The area covered by the interim steam table was 
divided into three regions as shown in Fig. 1, and the 
development of the table for each region is fully de- 
scribed in the following sections. 

A review of currently available high-pressure tables 
indicated that the table developed by the United Air- 
craft Corporation (2) would serve in the high tempera- 
ture-pressure region A, Fig. 1. There appeared to be no 
available table in the low temperature-high pressure 
— and it was therefore necessary to develop a new 
table for this region. Further investigation pointed out 
that problems would be encountered in the middle tem- 
perature region C, of 640-960 F owing to unusual inflec- 
tions in the enthalpy data. Therefore this middle re- 
gion was treated separately from the low-temperature 
region B in developing the new data. 

Region A—960 to 1600 F. The United Aircraft 
Corporation (2) tables, which were based upon the ex- 
perimental results of Kennedy, extended from 840 to 1600 
F and the authors originally intended to use them to the 
lower-temperature level. However, further investi- 
gation in the 840 to 960 F region indicated that the 
United Aircraft Corporation isobars of an enthalpy- 
temperature diagram had double-inflection points. 
Since the slope of these isobars is directly proportional 
to the specific heat, this double inflection results in the 
specific-heat curve having a double maximum within a 
relatively small temperature range. A brief discussion of 
this phenomenon is contained in reference (3). The 
United Aircraft Corporation tables were not used below 
the somewhat arbitrarily selected temperature of 960 F 
because it does not seem probable that water substance 
actually would have this double-inflection characteristic. 

To satisfy the criteria that the interim table should 
join a currently published steam table in a smooth man- 
ner the authors elected to make the interim table con- 
sistent in level, and join smoothly with the Keenan and 
Keyes (4) tables along the 5500 psia line. Since the 
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Fig. 1 Temperature-entropy diagram showing area 
covered by the interim Steam Tables (not to scale) 


United Aircraft Corporation data and the Keenan and 
Keyes data differ at 5500 psia it was necessary to change 
che United Aircraft Corporation level arbitrarily at 5500 
psia to that of the Keenan and Keyes data and then fair 
the correction into the United Aircraft Corporation 


table. This fairing was done in the 5600 to 5900 psia 
range. 

Dens since the original United Aircraft a por ma 
table contained data at 100 psia increments (and also at 
1300 and 1500 F) it was felt desirable to include these 
data in the interim table, although a pressure increment 
of 500 psia was used in the remainder of the table. 

The reader is referred to the United Aircraft Corpora- 
tion (2) report for a comprehensive description of the 
development of its equation of state and steam table. 

Region B—32 to 640 F. In the region below 960 F 
there was no table available, such as that of the United 
Aircraft Corporation, which could be adapted for use in 
the interim steam table. Therefore a table has been 
per at ng by the authors using graphical and numerical 
methods. First, a np of volume versus pres- 

ure and temperature was made for this region using the 
boundary data of Keenan and Keyes and the high- 
pressure compressed-liquid data of Amagat (5) as a 
guide. These volume data were cross-plotted in several 
ways until a smooth family of volume curves was de- 
veloped. The volume data were then differentiated and 
integrated numerically using the methods described in 
Appendixes A through C to determine the change in 
entropy and enthalpy at constant temperature from the 
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5500 psia level. The usual problems encountered in 
obtaining smooth results with numerical methods of this 
type were overcome to the necessary degree by smoothing 
the basic volume data to the required significant figures. 
The calculated changes in entropy enthalpy were 
added to the Keenan and Keyes 5500 psia values. Since 
the Keenan and Keyes tables contain values at widely 
spaced intervals (100 deg F) in this region, it was neces- 
sary to interpolate numerically as described in Appendix 
D to obtain values at the desired interval of 10 or 20 deg 
F. The numerical calculations were carried out on a 
high-speed electronic computer. 

As mentioned under region A, the area between ap- 
proximately 640 and 960 F has a double inflection in the 
isobars of an enthalpy versus temperature diagram and 
it was therefore necessary to discard the data above 640 
F obtained by the foregoing method. 

Region C—640 to 960 F. One way of obtaining a 
table for this area would have been to redraw the volume 
curves and repeat the numerical procedure used for Re- 
gion B. However, since it was osicokie to remove the 
double inflection from the isobars of an enthalpy versus 
temperature plot, it was decided to draw a ieasily of 
enthalpy curves arbitrarily that suited the boundary con- 
ditions and also gave a smooth family of specific-heat 
curves. The specific-heat curves derived from the 
arbitrarily drawn enthalpy curves are shown in Fig. 2. 
The total area allowable under any one of the isobars in 
this figure is fixed by the boundary conditions at 640 
and 960 F. However, the distribution of the area over 
this interval is determined by the shape of the enthalpy 
curves. 

With a table of enthalpies it was then possible to de- 
termine entropies by using the approximate relationship 


of 
(AS), = (QH/Tave), 


and adding the incremental values to the value at 640 F. 
Errors attributable to the approximate nature of this 
calculation were apparent when the entropy calculated 
by the foregoing method at 960 F was compared with the 
entropy at 960 F obtained from the United Aircraft Cor- 
poration (2) tables. Any difference was then distributed 
over the interval. 

The determination of volumes was at first attempted 
by an inverse of the procedure used to determine entropy 
in region B. (See Appendix A, Equation [2].) How- 
ever, it was found that the entropy data were not sufhi- 
ciently smooth to give smooth volumes and therefore the 
volumes so obtained were used only to determine an 
approximate level. Once an approximate volume level 
had been established a family of curves was drawn as 
shown in Fig. 3 and used to obtain tabular values. 

These volumes were checked by calculating ov yom, 
and entropy with the region B method and found to be 
within the accuracy necessary for the usual engineering 
calculations and additional effort was not believed to be 
justified owing to the improbable use of this region of 
the steam chart. 


Conclusions 


Table 1 is a useful and consistent extension of the 
Keenan and Keyes steam tables into the high-pressure re- 
gions that are being investigated for modern steam power 
and chemical plants. While considerably more effort 
could have been expended in determining a completely 
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Fig.2 Constant-pressure 
specific heats for region C 


CONSTANT PRESSURE SPECIFIC HEAT - BTU PER LB -F 


consistent thermodynamic set of data, it was not felt 
that the effort was justified, since any table not based 
upon experimental results will be subject to revision 
when such data are available. 
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Appendix 


A _ Equations for Determining H and § from the P-V-T 
Data. 

The Maxwell relation (Equation [1]) may be evalu- 
ated at constant temperature and integrated to obtain 
the change in entropy at that temperature between the 


base and desired pressure 
os Ov 
(Sr), ‘aoe (sr), | ied 


, a i (? ( av \ 
(S So) r — \ Ps (=) dp . cee [2] 


A corresponding expression for enthalpy may be derived 
as follows: 
The relation for a pure substance 
du = Tds — pdv [3] 
may be transformed into the equation 


dh = Tds + vdp 


Dividing this expression by the change in pressure to get, 
at constant temperature 


($) -9+7(F).. ac” 


From Equation [1] we may substitute a volume deriva- 
tive for the entropy derivative and obtain 


(8-4 (Fe) 


A convenient form for future use is 


“ 
(b— bee = 4 f odp--T(S—S0) f (6] 
0 T 


where 
= entropy 
4 = enthalpy 
= temperature 
p = pressure 
v = volume 
0 = (subscript) reference conditions 


Equations [2] and [6] were used to determine the 
changes in entropy and enthalpy from 5500 psia between 
32 and 840 F. ; 


B Numerical Method of Differentiation to Determine 


(Ov OT)>p 


The tabular values of » versus P, T were numerically 
differentiated to obtain (0v/OT)p using a method based 
upon Lagrangian polynomials and described in reference 


(7). 
The differentiation formula for the first derivative at 
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the central point of five equally spaced points is in our 
terminology 


1 P 
(Sr), = 47: (0.083333 (v7—2ar) — 0.666666 (v7 a7) 
+ 0.666666(17+a7) — 0.083333(vr+2a7)}.... [7] 


Since this method required values two increments above 
and below the desired value it was necessary to extrapo- 
late the tabular values of volume to 0 and 680 F to 
obtain derivative values from 40 to 640 F. 


C A Numerical Method of Integration to Determine 


S(%)e and ff vas 


The integration for the interval from 5500 to 6000 psia 
was performed using the 6 point-Sth degree quadrature 
formula (8) 


1 
l 
f ydx = 1440 [49370 + 133771 — 61892 


+ 30273 83y4 + 9y5]....'.. [8] 
The remaining increments were integrated using 
Simpson's rule (9) 


2 l 
[sax = 3 ise + 4 + el. -.-»-...- 5 
0 


Since Simpson's rule evaluates the integral over two 
intervals the rule was applied starting from 5500 psia to 
obtain the A at the 6500, 7500, 8500, and 9500 psia 
levels and starting from 6000 psia to obtain the A at the 
7000, 8000, 9000, and 10,000 psia levels. 


D A Numerical Method for Determining the 5500 Psia 
Values of V, H, S. The Keenan and Keyes tables con- 
tain values of v, 4, and s at $500 psia for 100 deg F inter- 
vals between 100 and 600 F. In order to obtain values 
at 20 deg F increments Newton's formula for forward 
interpolation (9) was applied to the tabular values. 

For enthalpy versus temperature this becomes for our 
particular case 

T—Te T—T,fA% , T—T, 
aoe AT ay AT 


Sta Pa TT om 


which is in continued product form useful for computer 
use. A similar equation may be written for entropy and 
volume. The 5500 psia values at 40, 60, and 80 F were 
obtained by an extrapolation of the difference table for 
the 100 to 200 F range. 


[ a5 + 
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The Mechanization Profile— 
A Tool for Measuring Automation 


By James R. Bright! 
Harvard University, Cambridge, Mass., Member ASME 


Tus paper offers an analysis of mechanization and a 
method of charting it which has proved useful in study- 
ing some 15 so-called automation plants. 

The production of goods involves a number of basic 
functions. The production operation—processing—is 
the thing we instinctively visualize as the heart of the 
automatic factory. But design, handling, storage, 
maintenance, and measurement also are essential. If 
the plant is to approach automaticity, even remotely, 
there must be a high degree of mechanization of each of 
those functions, not just of processing. 


Three Qualities of Automation 


A simple chart can be constructed that will suggest the 
nature of mechanization generally associated with these 
functions. Such a chart, Fig 1, does not need to be 
absolute and precise to show that today there is no such 
thing as an automatic plant or even a push-button plant, 
and that mechanization is not found equally distributed 
through any single production sequence, let alone any 
whole plant or industry. Note, fee that automa- 
tion can be analyzed in terms of three different qualities: 


Span of Mechanization. Over what portion of a given 
total manufacturing sequence does the mechanization ex- 
tend? 

Level of Mechanization. How high a degree of mechani- 
zation characterizes the particular function or activity? 

Amount of Mechanization. How prevalent is mecha- 
nization of a given function or activity in the indus- 
try as a whole? 


Mechanization Profile 


The concept of degrees of mechanical art approaching 
automaticity in successive steps—levels of mechaniza- 
tion—suggests that there must be different things that 
machines do. In what way does machinery supplement 
man’s muscles, his senses, his mental processes, and his 
judgment? Are there significant differences in the levels 
of mechanization? And if automation is so different, 
where does it fit in? 

It would seem that it is quite possible to think our way 
through these things by a systematic qualitative analy- 
sis of the functions of simple and complex machinery. 
It has been possible to distinguish 17 levels. This 

articular breakdown cannot be defended too rigorously. 
Reonelc can be cited that would somewhat confound 


' Lecturer on Industrial Management, Graduate School of Business 
Administration. 

Contributed by the Materials Handling Division and presented at 
the Diamond Jubilee Annual Meeting, Chicago, Ill., November 13-18, 
1955, of Tae American Society or Mecnanicat Enoineers. Con- 
densed from ASME Paper No. 55—A-165. 
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this or any other classification. Doubtless additional 
subdivisions could be defined. Furthermore, some of 
these levels may be inextricably tangled with much 
lower levels. Nevertheless, the following have been 
found to be fairly consistent and usable: 


Level 1—Hand. The least mechanical way that man 
manufactures something is usually with his hands; 
occasionally with his oe knees, elbows, or even his 
lungs (glass blowing). No tool of any sort is used. 
Examples are manual packaging operations, inspecting, 
and many assembly operations. 

Level 2—Hand Tool. An enormous amount of work is 
performed by the human hand aided by a nonpowered 
tool. Even on an automobile assembly line many 
workers will be found tightening nuts and bolts with a 
hand wrench or inserting wires and rods through holes 
by the aid of pliers or similar devices. 

Level 3—Powered Hand Tool. The next step is to 
provide mechanical power to the tool held by the worker. 
The power screw driver, the portable drill, and the 
portable welding machine exemplify this level of mecha- 
nization. Power supplements the worker's muscles, but 
actual guidance of the tool still is under his control. 

Level 4—Power Tool, Hand Control. The simplest 
form of machine tool appears at this level. A drill 
press, for instance, provides power to the tool and also 
a framework that guides the tool. Application to the 
workpiece is physically actuated by the operator, who 
controls the amount of action as well as its duration. 
In other words, the machine performs within fixed 
dimensional limits and rates built into it, but the opera- 
tor controls the application of such action. Such a 
machine can be mobile, as well as stationary. 

Level 5—Power Tool Fixed Cycle (single function). This 
machine repetitively performs a single action that is me- 
chanically fixed within definite limits. A drilling head 
arranged so as to advance, drill a l-in. hole, and vctract, 
all automatically, reflects this type of mechanization. A 
belt conveyer moving packages from the end of the pro- 
duction line to the shipping room at a set speed also pe-- 
forms a single action in an unvarying way. 

It is implied that this machine action is mechanically 
(automatically) controlled, even though an operator may 
have to push a button to start the machine and stand by 
as an observer. But this does not invalidate the basic 
point; the machine itself controls a simple action over 
the desired range of performance. 

Level 6—Power Tool, Program Control (sequential func- 
tioning). This step is similar to the previous one except 
that the machine performs a series of actions in sequence, 
operating in one or both of two basically different ways: 
(1) The workpiece is held in a given position, and the 
different tools are brought to it for the period of their 
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LEVEL OF MECHANIZATION 


Control Source 
Power 
Level Number 


and accordingly 
Correcting performance 

operating 

Correcting performance after 
operating 

Identifying and selecting appropri- 
ate action 


Responds 
with 
Action 


Segregating or rejecting 

to measurement 

Changing speed, position, or direc- 
tion to measurement 


Performance Control 


Recording performance 


Signaling the measurement value 


Mechanical 


Measurement of a characteristic 


f work 
piece or material 


Power tool, remote control 


Control 


Power tool, program control 
( functioning 


Mechanica) 


Power tool, fixed cycle (single 
function 


Power tool, hand control 


Powered hand tool 


Manual 
Control 


Hand tool 


Hand 


Note: 


Fig. 1 Mechanization profile—rubber-mattress unit. 


Review.) 


individual cycles—the principle of the automatic turret 
lathe. Or (2) each operation is performed at its own 
fixed station; then the workpiece is passed to successive 
stations under automatic timing, positioning, and ma- 
terials-handling control—the principle of a dial-indexing 
machine tool. The automobile industry's transfer ma- 
chine combines both of these concepts. 

It is rather interesting that this level of mechanization 
is found in our current home appliances such as the auto- 
matic washing machine, the automatic drier, and the 
automatic dishwasher. All of these work on the first 
principle rather than on the second one. In the in- 
dustrial plant, because of unique variations in the average 
product, we find more and more emphasis being put on 
the second approach for assembly work, though the 
first is still cal for processing. 

Level 7—Power Tool, Remote Control. Meanwhile the 
control of the machine is undergoing some changes, too. 
While it might be argued that this is not a clearly de- 
fined level of mechanization since it is also found frag- 
mentarily at least three levels earlier, this seems to be 
about the best place to establish remote control in the 
scheme of things. 

The principle is that the control of the power tool is 
located a significant distance from the tool itself. Where 
a single tool is concerned, this holds no special signifi- 
cance. But, when a group of power tools is equipped 
with remote control, the impact on mechanization mush- 
rooms. It becomes possible to assemble the control of a 
series of machines in one central location. Thus the 
whole industrial art is advanced a significant step closer 
toward automaticity. 
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Operation, Machine, or Function (Station) 


to j 41 12/13 1s 


Dots on lines between operations represent the level of the materials-handling device. 
(Reprinted from the July-August, 1955, issue of the Harvard Business 


Remote control implies fewer people, but this is not 


the most important implication. Centralization is far 
more important. It generally means much faster ‘‘reac- 
tion time’’ to the needs of the various production opera- 
tions, particularly as they affect each other. Thus 
improvement in quality, reduction in scrap, and higher 
machine efficiency through optimum operation of the 
plant as a whole are likely to follow. 

This level of mechanization eliminates the delays and 
errors inherent in the communication of information be- 
tween human beings at widely scattered locations. The 
lack of this level of mechanization probably is responsible 
for the excessive paper work, elaborate production- 
control systems, al wena inefficiency of flow apparent 
in the average job shop. (it is not meant to imply that 
it is always practical or economical to change procedure. 
The thought is merely, to emphasize that such “‘loose- 
ness’’ in control is the target of this seventh stage of 
mechanization. ) 

Level 8—Actuation by Introduction of Workpiece or 

Material. In all the previous phases of mechanization, 
the human element is required to actuate the system. In 
advanced mechanization even this need begins to disap- 
pear. 
It is no longer uncommon to find machines that ‘‘idle’’ 
or remain inactive until started by the introduction of the 
workpiece. This is a feature of many of the automobile 
industry's new compound machine tools, whereas the 
transfer machines of five years ago usually cycled con- 
tinuously whether or not a workpiece was present. 

Level 9—Measurement of a Characteristic. Now we be- 
gin to move into levels of mechanization where there is a 


621 





new emphasis on control, rather than a pattern of opera- 
tion. We see machines that not only change the form of 
the object but, with certain mechanisms added, also 
measure some characteristic of the object-—weight, 
temperature, a dimension, a shape, a color—either be- 
fore, during, or after production. 

Level 10—Signaling the Measurement Value. A logical 
refinement of the previous level is to include a device that 
will signal when the measurement value is in a certain 
area or reaches a certain limit. In effect, the machine 
calls for human help. Sometimes the machine is de- 
signed to yield several kinds of signals (different-colored 
lights or sounds) so that the nature of the measurement 
value can be quickly grasped by the human machine 
tender. This is particularly useful in the case of errors 
or difficulties. Overdimensions or underdimensions 
might be so signaled. 

It is a very short further step—so short that it is not 
regarded as more than a sole (i of this same level of 
mechanization—to have the machine shut down until 
it is “‘cleared’’ by its attendant. 

Level 11—Recording Performance. Often it is desirable 
to have a record of machine performance. This may 
range from a mere count of the number of pieces produced 
(or tons, gallons, yards, and so on) to a record of indi- 
vidual values of the characteristic measured almost mo- 
ment by moment. 

A recent refinement has been to incorporate signaling 
along with recording. At least one such data-scanning 
device prints values in red if the value exceeds a preset 
limit for a particular instrument. Thus the panel at- 


tendant or engineer can see at a glance which values are 


out of control. 
Level 12—Changing Speed, Position, or Direction Ac- 


cording to Measurement. One of the most important ad- 
vances toward automaticity is the development of ma- 
chinery that automatically modifies its action in accord- 
ance with the information received through some kind 
of sensing device—the pe of feedback. 

However, the idea of feedback itself seems to employ 
different degrees of mechanization. At this particular 
level we are not talking about the correction of per- 
formance based on the quality of the output. Rather, 
the machine is controlled by a signal and is not influenced 
by the precision of its own processing action. For ex- 
ample, in a brewery a roller-conveyer system counts the 
number of cartons coming down a line; and then, after 50 
have passed, it switches to direct the next group of car- 
tons to a different location. 

Perhaps we might distinguish this phase of mechaniza- 
tion from apitier lends by saying that the performance of 
the machine is controlled by a signal rather than by a 
fixed program. It is more flexible in action and in the 
time dimension. But while this machine changes its 
action at a signal, it does not inspect its own perform- 
ance. 

Level 13—Segregating or Rejecting According to Measure- 
ment. Implicit in the previous level is the next step of 
automatically accepting or discarding a product that 
does not meet a prescribed standard. Note that in Level 
10, all the machine does is to inspect and signal for human 
help; it takes no action on the substandard work. But 
at Level 13 we find machines that not only measure and 
decide on acceptability but also dispatch the work ac- 
cordingly. An example is found in a textile mill where 
picker laps coming from the picker room are auto- 
matically weighed just prior to dispatch to the looms. If 
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the weight is not up to the desired standard, the indi- 
vidual lap is automatically rerouted back to the picker 
room for rework. Acceptable products automatically 
pass on to the loom room. 

Notice that although this is a high level of mechaniza- 
tion in the sense that it employs decision and physical 
separation, the actual execution can be very simple in- 
deed. ‘‘Measurement”’ here may be nothing more than 
the sensing of form and the adaptation of some kind of 
chute, divider, or separator that will direct one form one 
way and everything else another. In very elemental 
form, a punch press may be rigged to separate the scrap 
from the finished parts; or a Tecdlies machine may in- 
clude a weighing device which will separate out incom- 
pletely filled bottles. ‘‘Decision’’ is pretty much a “‘yes 
or no’ choice, although it may involve a choice from 
three, four, or even more alternatives. 

Level 14—Identifying and Selecting Appropriate Action. 
Now we come to the machine that, in theory at least, 
takes more complex action. This machine examines 
the incoming product and adjusts itself to perform ac- 
cordingly. For instance, a recently introduced machine 
tool receives two types of castings. It automatically 
distinguishes between them and puts each casting 
through a different set of machining operations as the 
two pass through the same series of work stations. 

ddeceaily, this is not very much different from the 
preceding level. The significance lies in the fact that 
the response of the machine covers a wider range and is 
more complex. Instead of a single-action response—an 
inspection and materials-handling sequence—there may 
be a modification of performance involving a whole 
series of varying subsequent actions. 

Level 15—Correcting Performance After Operating. On 
this level we find the machine that examines its per- 
formance and then readjusts itself accordingly to turn 
out a more nearly perfect product. To a very limited 
extent, this feature has been employed in some machine 
tools, which will grind or perhaps otherwise remove ma- 
terial, inspect it, and then translate the inspection in- 
formation into corrective action so that the next piece 
is machined properly. 

But even though inspection and correction are auto- 
matic and tied together, the inspection after operation 
implies a time lag. And the more time, the more op- 
portunity for faulty parts to be created before the cor- 
rection is introduced. 

level 16—Correcting Performance While Operating. 
Theoretically the ideal machine would control itself so 
that it would never turn out a faulty part. It would 
inspect continuously and modify its performance quickly 
enough so that —— faults would be avoided. 

It is hard to find machines that fully meet this defini- 
tion. Perhaps the nearest are the electrical machinery 
devices with their marvelously precise output controls. 
They will maintain speed, torque, voltage, or current, 
as the case may be, within amazingly fine limits. Some 
chemical operations, particularly the control of tempera- 
ture and the control of pressure, also fall within this 
area. 

Level 17—Anticipating Required Performance and Ad- 
justing Accordingly. There is still one higher level. We 
have a few isolated examples of machines that not only 
sense something and correct their actions but also ex- 
trapolate the governing data or act on a lead from the 
probability pattern (or otherwise anticipate the action 
needed to produce the required performance), and then 
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regulate themselves accordingly. Self-guided missiles 
come to mind as the outstanding example. 

Oil-refinery developments are beginning to get into 
this phase. Engineers visualize the application of in- 
strumentation that will sense the change in a variable, 
predict what will develop and the corresponding series 
of changes needed in the process, and then change the 
various machine responses accordingly. This is more 
than the measurement of a characteristic and a response. 
It is the measurement of the rate of change in the char- 
acter‘stics, the anticipation of the control modification 
needed, and then the modification of a host of variables 
to hold the process with design limits. 


Relationship Between Mechanization Levels 


If these levels of mechanization are arranged in order 
on a chart, certain important relationships between them 
fall into place. Consider the nature of the power used 
at cach of these levels. Only the two lowest ones use 
manual power; all the rest are based on mechanical 
(nonhuman) power. 

Even more significantly, the 17 levels are distinguished 
from one another by the nature of the control character- 
istic of each: 

Notice that the first four levels of mechanization all 
employ manual control. There is an interesting dif- 
ference between Levels 3 and 4. At Level 3—the 
powered hand tool—manual control can be thought of as 
embracing two elements, namely, application and guid- 
ance. At Level 4, however, we can see that one aspect 
of this control job has been further mechanized—the 
aspect of guidance. The construction of the tool fixes 
the limits of the physical action. The operator merely 
guides the tool or “‘controls’’ it within those mechani- 
cally fixed paths. He has only limited control in the 
three physical dimensions but retains complete control in 

time. 

In passing to the fifth level of mechanization—the 
fixed-cycle power tool—it is apparent that we have not 
only mechanized the guidance of the tool, but we also 
have mechanized its application in the time dimension. 
Other than starting Pe ppricanendh the machine, or possi- 
bly modifying its speed, the tool is completely me- 
chanically controlled. Level 6 is nothing but a more 
advanced form of Level 5. Level 7 has remote control, 
often applied to the next three lower levels; this is in- 
serted at this point because it enables the centralization 
of control of a number of machines. Finally, we have 
the machine! controlled by introduction of the work- 
piece. 

At the ninth level of mechanization a new force is be- 
coming predominant in the control action. The en- 
vironment, the product, or the nature of the operation 
itself at given moments becomes the initiating element of 
the system. Control here is no longer mechanical, 
fixed, or rigid; rather, it is variable according to per- 
formance. The control indication may be prior to, or 
during, or after the production act has been performed. 
Thus we see the basis evolving for still higher levels of 
mechanization. The principal importance—the prin- 
cipal distinction at this point—is that control itself is 
becoming a variable. 

In the ninth, tenth, and eleventh levels the control 
response is not a specific action of the machine as much 
as it is a signaling action. We might say that the ma- 
chine has verified the nature of the performance, and it 
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either reports this performance and/or calls for human 
attention. 

At the twelfth level a new quality to control has been 
introduced. The control responds with action. All the 
succeeding levels of mechanization embody the idea that 
the machine measures completed, current, or impending 
environment, and modifies its major functioning ac- 
cordingly. In the lower of these levels the action re- 
sponse is very limited in character. In the higher levels 
the response is not so much of a yes or no matter. It is 
broader, richer, much more complete. 


The Meaning of Automation 


Some disciples of automation see it as embracing the 
idea of automatic control. To them, control rather than 
mechanical automaticity, is the dominant factor; in- 
deed, automation is synonymous with automatic con- 
trol. This group seems to be applying automation to 
the levels of mechanization from roughly 9 to 17. How- 
ever, some of them insist that it is not really automatic 
control until it embraces only Levels 12 to 17. 

Other enthusiasts lay heavy stress on feedback. They 
have said or implied in many ways that ‘‘true’’ automa- 
tion embraces the idea of self-correction. Other steps 
toward automaticity, they maintain quite condescend- 
ingly, are nothing but mere ‘Detroit mechaniza- 
tion.” 

However, automation is not quite so simple as more 
careful analysis of these 17 levels will demonstrate. 

Practical Levels. After looking at these levels and their 
application to a manufacturing sequence, what do we 
mean by automation? Where does automation fit in? 
Is automation new and different? What is unique about 
it? 

It seems clear that practical industrialists who must 
use mechanization are interested in an end (i.e., auto- 
matic manufacturing), while many of the enthusiasts 
are obsessed by the means (i.e., automatic control, 
handling, or processing). Thus, to insist on automation 
as relating to just a certain aspect or certain levels of 
mechanization is downright foolish to the user of equip- 
ment. Automaticity may or may not require self-regula- 
tion. It is important to realize that many highly auto- 
matic operations do not require performance control. 
There is nothing excellent, brilliant, or economic in em- 
ploying higher levels of mechanization than are needed. 
Countless cases can be cited where automatic operation 
or, more correctly, a high degree of automaticity—has 
been achieved on Levels 5 and 6. To the extent that 
the required activity is reasonably uniform in input, 
throughput, and output requirements, there is no need of 
automatic control. Indeed, to introduce automatic 
control into many of these situations becomes a ridiculous 
mechanical luxury. Often it leads to a downright re- 
duction in economic efficiency through high engineer- 
ing costs, high maintenance costs, and limited flexibil- 
ity. 

This is not to deny the steady growth and important 
application of controls to reach new advanced levels of 
mechanization. Furthermore, experience is showing 
that direct labor reduction is not the only advantage— 
and often is not the major advantage—arising out of 
automaticity. Savings in material through reduction of 
scrap, reduction of inventory, and refinement in product 
design are often the major advantage. Improvement in 
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quality has been the significant advantage in a number of 
Cases. 

Rather, it should be stressed and restressed that count- 
less machines and groupings of machines already have 
achieved and will continue to achieve the most economic 
level of mechanization far short of full automation. 


Automation or Mechanization? 


From 15 or so profiles made of actual operations, it is 
clear that: 


1 Most instances of automation turn out to be 
largely automatic-operation systems not embodying self- 
regulation. There is little or no use of the higher levels 
of mechanization. 

2 With the level of mechanization varying widely as 
between industries and between parts of the individual 
production cycle, automation is being used to de- 
scribe something on a significantly higher level of 
mechanization than previously existed in that particular 
activity or plant, rather than any certain minimum level 
of mechanization of automaticity. What is called 
automation in the bakery business, for example, is 
everyday mechanization in the automobile dl 
What is a significant advance in mechanization in metal- 
working, let us say, is commonplace in a brewery. 
This does not imply that one field is much more backward 
than another. Rather, economics, technical problems, 


and mechanical art vary widely between industries. 
One man’s automation is another man’s daily practice. 
Automation is relative, not absolute. 

3 Automation usually covers a very small part of 
physical manufacturing activity and next to none of the 
mental activity required. Since automation is being 


introduced as islands of automatic operation in the total 
sequence, it suggests the need for a thoughtful look. Are 
these islands adapted to further integration, either as a 
whole or as part of a larger island? There is evidence 
that engineers should give more attention to long-range 
mechanization planning. Buying unrelated elements of 
automation piecemeal may be expensive, inefficient. 

4 A major element in achieving automaticity is the 
mechanization of handling. The conveyer in some form, 
and occasionally the monorail, is the heart of most highly 
mechanized plants. Processing is being built around, on, 
and into the conveyer. Automatic production is im- 
possible without automatic movement. The automatic 

rocessing machine is only the first step, rather than the 
as on the road to the automatic factory. 

5 A significant result of higher levels of mechaniza- 
tion is the reduction in space requirements for production 
facilities. With automatic controls, many machines 
are performing more functions than formerly, so there can 
be less equipment. Other machines are being placed 
close to each other for transmission of fabricated parts. 
Handling systems are linking major production centers 
with each other and with raw-material and finished- 
goods storage. Less space is needed around production 
operations because there are fewer operators, traffic pas- 
sageways, and materials in process. Certainly, the engi- 
neer who sees a long-range space problem should con- 
sider the possibilities inherent in automation. 

6 We have a long, long way to go to reach full 
automaticity. Automatic processing is relatively easy. 
Automatic assembly is the glaring weak spot; next to 
nothing has been done in this area except in the bulk- 
materials field and a handful of very high-volume dis- 
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crete-part manufacturing plants. Product inspection, in 
spite of certain dramatic advances, also is astonishingly 
unmechanized throughout industry. The human being’s 
versatility, sensitivity, and power of discrimination, 

lus materials-handling ability, are unique. They make 
Sie far and away the most economic inspection ‘‘device"’ 
except for the very precise and/or the highly repetitive 
inspection activity. Where a combination of factors 
must be considered in inspection—for instance, cracks, 
flaws, appearance, texture, general quality—it is a rare 
machine that can beat him. 

Theoretically Desirable. A mechanization profile can be 
made both of the actual level of mechanization and of the 
theoretically desirable level. A systematic comparison 
of these two curves will highlight important gaps, and 
the engineer can then consider whether or not the ex- 
pense and the time necessary to raise the level of mech- 
anization for a given operation seem to be reasonable. 
Even more important, such analysis will suggest whether 
this effort iaight be better directed elsewhere in the total 
manufacturing cycle. 


Refining the Profile 


This profile technique is new and unrefined. It should 
not be adopted blindly or overenthusiastically. Per- 
haps its greatest value is its use as an aid to orderly and 
careful consideration of new concepts and methods in 
mechanization. 

Eventually, it may be possible to quantify the profile 
in some way so that the productivity could be related di- 
rectly to the level and the span of mechanization. Per- 
a different systems might be compared quantitatively 
and, therefore, more accurately. This might lead to the 
ability to measure mechanization in absolute terms so as 
to compare industries and systems and to measure his- 
torical progress. 

However, the user should be very careful not to be 
misled by this rough tool. He should always remember 
these facts: 


1 A profile can fall into lower levels of mechanization 
and still the operation may be quite “‘automatic.”’ 
Many machines, which we take for granted, actually per- 
form and tie together a number of operations. Thus the 
fixed-cycle machine provides a great deal of automa- 
ticity. 

2 There is nothing economically virtuous per se in the 
higher levels of mechanization. A system is neither 
““good"’ nor ‘‘bad’’ because it is high or low on the pro- 
file chart. We should not assume that mechanical 
achievement implies economic excellence. The point of 
diminishing returns is just as true in mechanization as in 
anything else. 

3 Automation is not an absolute, but a relative. It 
is not by accident but by design that a rigid definition 
has been avoided from the very beginning of this paper 
and that a number of phrases have been used to imply 
the act of doing things ‘‘more automatically.’" That ts 
how automation actually shapes up—in current practice 
and for some years to come—as degrees, steps, levels in 
the advance of mechanization. 

In short, an intelligent analysis of mechanization will 
help us to understand what is going on—to compare 
systems—to highlight weak spots. Thus the mechaniza- 
tion profile may become a useful tool to broaden our 
perspective of technical progress. 
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Where to Now? 


World-wide management activity proposed 
as a contribution toward a lasting peace 


By Harold B. Maynard, Member ASME 
President, Methods Engineering Council, Pittsburgh, Pa. 


Ir seems Only yesterday that Wallace Clark and I were 
riding together on the train to Atlantic City to attend 
an annual meeting of THe AMerIcAN Society of Me- 
CHANICAL Enorinegers. I had just returned from Paris 
from my first meeting as United States representative on 
the Executive Committee of the reconstituted Inter- 
national Committee on Scientific Management, CIOS. 
It had been a stormy session. Most of the members of 
the executive committee were strangers to one another. 
They had not yet learned to work together in a spirit of 
good will and intelligent compromise. Many of the 
delegates seemed more interested in advocating their own 
national viewpoints than thinking in terms of develop- 
ing internationally acceptable solutions to their com- 
mon problems. Although the meeting was handled 
with consummate skill by the president of CIOS, Mr. 
Assar Gabrielsson, when we finally adjourned after 
three difficult days of discussions, very little of real value 
had been accomplished. 

As we rode toward Atlantic City, I told Wallace Clark 
of the meeting and of its frustrations and disappoint- 
ments. He responded in his calm, quiet, matter-of-fact 
way with some of the soundest advice on how to get 
along in international groups that I have ever heard. 
He made clear the background of some of the things that 
had happened at the meeting and helped me to see the 
course that would have to be followed in the future to 
bring cohesion and unity into a situation that was po- 
tentially disintegrative. His calm optimism and his 
utter faith that with persistence and growing understand- 
ing a solution to our problems would eventually be 
found were a wonderful inspiration to one who was just 
getting his first taste of international affairs. 


International Understanding 


In the years that followed great progress was made. 
In CIOS a spirit of patience and understanding developed, 
and its influence toward better management became far- 
reaching indeed. All who have had contact with CIOS 
have felt the impact it has had on management thought 
throughout the world. 

The National. Management Council—now known as 
CIPM-—has made a tremendous contribution. Through 
its seminar teams abroad, its competent handling of visit- 
ing groups here at home, and in many other ways, it has 
spread the knowledge of American management tech- 
niques and procedures to our overseas friends. 

As a result of these activities, and not overlooking for 
a moment the contributions of the other national com- 


Address following presentation of Wallace Clark Award, at lunch- 
eon, New York, N. Y., April 11, 1956. Condensed. 
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Wallace Clark International Award 


On February 25, 1949, the Wallace Clark 
International Award was established by The 
American Society of Mechanical Engineers, 
American Management Association, Society for 
the Advancement of Management, and the Asso- 
ciation of Management Engineers, as an annual 
award to be presented through the National 
Management Council of the United States. 

The award perpetuates the memory of the late 
Wallace Clark, Fellow ASME, who during the 
period between the wars was the foremost pro- 
ponent of American concepts of scientific man- 
agement and industrial democracy in Europe. 
His philosophy expressed simply as “remove all 
obstacles to a free flow of work... from the 
bottom up, not from the top down,” which he 
preached and applied in Poland, Germany, 
France, and other European countries, was an 
exciting concept to European engineers strug- 
gling with the task of reviving disrupted indus- 
try following the first world war. 

The award consists of a gold medal, a citation, 
and an autographed copy of the book ‘The 
Challenge of American ‘Know-How,’ ”’ by Pearl 
Franklin Clark. Mr. Maynard, the 1956 re- 
cipient of the award, was cited “for his distin- 
guished contribution to scientific management 
in the international field.” 





mittees of CIOS and the whole government-sponsored 
productivity movement, a knowledge of good manage- 
ment has spread far and wide. Furthermore, the two- 
way bridge that we used to talk of so much is today 
established, and we are constantly receiving as well as 
giving management information. 

But can we now sit back and view with satisfaction the 
work that has been accomplished? With overseas fac- 
tories humming, with standards of living rising all over 
the world, with our management techniques either 
known or readily available to any who want them, can 
we feel that our work has been done and that we now can. 
afford to relax? 

A symptom that we are presently reaching the point 
where we are willing to consider our work done lies in 
the attitude which some of us are taking with regard to 
membership in CIPM. A number of people have asked 
my opinion recently on the advisability of continuing 
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the membership of their companies in CIPM when the 
time for renewal comes along. More than one has com- 
mented in effect: ‘‘We were perfectly willing to help out 
when help was needed. But now, industries in other 
countries are doing all right. In fact, they are starting 
to give us some pretty stiff competition. Why should we 
help our competitors any more?”’ 


Next Objective—Peace 


Why indeed, if we are willing to stop with two thirds 
of our formula satisfied? We have helped to create good 
management, production, and prosperity. But what of 
the final step—peace? Can we assume that when people 
are prosperous, they automatically will be inclined to 
peace? 

In the brief periods between wars, mankind has shown 
itself capable of building up its material prosperity at 
an astounding rate. But then as everyone begins to get 
comfortable and secure, human nature seems to go to 
work. The unity, the humbleness of spirit, the willing- 
ness to work together co-operatively for ends larger than 
the interests of the individual so prevalent when con- 
ditions are adverse, seem to diminish in inverse propor- 
tion to prosperity. We begin to find dissension creeping 
in—selfishness, indifference to the needs of others, a 
hunger for personal power. One of the most dangerous 
points is reached when we stop trying to get along with 
people in other lands, people whom a short while ago 
when they were in need we helped so generously. 

But need it always happen? We used to feel that vio- 
lent ups and downs of the economic cycle were unavoida- 
ble. Finally we did something about it, apparently 
with considerable success. We are rine Ba close 


to the degenerative phase of the human-relations cycle 


at the present time. Can we not recognize this and do 
something about it before it is too late? Now that we 
are ahead in the struggle for survival against the forces of 
external nature, can we not turn some of our inventive 
genius, some of the creative urge with which we are so 
richly endowed toward the solution of the problem of 
survival against the forces of human nature. 


The Spirit of Good Management 

We have done quite well in the development of the 
techniques of good management. What we must do now 
is to deed something that goes deeper, somethin 
that we alae call the spirit of good management, a 
then we must see that this is spread throughout the 
world. 

Great as is this goal, it is a goal that each one of us 
can do something about. We in management do not 
have to look far to find an inspiring example of what can 
be done by a single individual dedicated to the improve- 
ment of human relations. Wallace Clark was outstand- 
ing in this respect. I have met many people all over the 
world who knew him. Whenever his name is men- 
tioned, their faces light up. A spirit of friendliness 
which is a reflection of his own humanity shines through. 
His influence on the lives of the people with whom he 
came in contact was lasting and always in the direction 
of peace and harmony. These people are living monu- 
ments to the influence for good that can be exerted by 
one man. We must have more men of his character 
throughout the ranks of management. 

It has been suggested that the Council for International 
Progress in Management should undertake as its next 
major project the establishing of a management-develop- 
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It is entirely possible that the project of estab- 
lishing a world-wide management-development 
activity can be so organized and formulated that 
it can become a moral equivalent for war for us 
in management. The development of a new 
race of managers, men who can do in depth the 
job of improving human relations that so badly 
needs to be done, can be a challenge worthy of 
the energies, the sacrifices, the creative effort of 
all of us. The goal of ultimate world peace is 
the most important faced by mankind. We in 
management have a unique opportunity to make 
an important contribution. The Author. 





ment activity on a world-wide basis. What a challenge 


this project presents. 

In decrying the state the world is in, it is fashionable 
for the older generation to admit its failures and to pass 
the burden of bringing about a better day on to the next 
generation. But I doubt if we who are now in manage- 
ment can afford that luxury if there is to be any next 
generation. The need is now, and right now we are 
the ones who are important influencers of thought. If 
peace is to prevail, it will be because we worked for it 
instead of leaving it to someone else to do. 

If we take up this crusade of seeking improved human 
relations by developing better managers, we must do it 
humbly in the spirit of those who seek a goal and not as 
those who already have answers to pass on to others. 

In setting a goal for ourselves, what better example do 
we have than the man whose memory brings us together 
on this occasion. As the tribute published in the Golden 
Book of Management puts it in part: 

“Wallace Clark possessed many of the natural at- 
tributes of leadership: poise, knowledge, simplicity of 
expression and ee helpfulness, objectivity, direct 
but tactful utterance, discretion, devotion to long-range 
aims, carelessness of self. Small wonder, then, that he 
exercised a strong and lasting influence over thinking and 
planning in management and related fields.”’ 


Contribution to Peace 


We who are in management face a challenging prob- 
lem. We have the opportunity of making a lasting con- 
tribution to world peace if we care to accept the chal- 
lenge. The problem is one which will need the best 
thinking on the part of all management men everywhere 
in the world. If we in America choose to take the initia- 
tive in beginning to work on the problem by the ap- 
proach of developing better managers, we must be pre- 
pared to pursue ——- at the international level with 
patience, understanding, and a willingness to share the 
decisions on what is to be done with others. 

So we in CIPM may well ask ourselves “‘Where to 
now?"’ We have accomplished much in the aang nine 
years in helping the world get on its economic feet. We 
undertook to help on a large task and contributed an im- 
portant share to its ultimate accomplishment. Now 
there is an even more important job to be done. May 
God grant that we will have the wisdom to do it so that 
all men everywhere will gain thereby. 
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Suspension-Drying 


By S. E. Corder,' C. O. Morris,’ and G. H. Atherton’ 


Oregon Forest Products Laboratory, Corvallis, Ore. 


Suspension-drying is a drying method whereby rela- 
tively small particles are introduced into a hot gas 
stream. The particles are conveyed and at the same 
time dried by direct contact with the gas. Gas tem- 
peratures are normally in the range 500 to 1500 F and 
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contact time between the particles and the gas is short, a 
matter of seconds. Suspension-drying 1s frequently 
called flash-drying because of the short duration of con- 
tact between particles and gas. 

The objective of the investigation was to obtain in- 
formation on the performance of a suspension drier 
drying sawdust so that the information could be used for 
design. Suspension-drying systems are not new, as they 
have been used to dry many materials including coal, 
bark, starch, and lignite. In addition, several of these 
systems are being used to dry sawdust or similar wood 
particles. Most of the present suspension driers for 
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of Sawdust 


Efficiencies of 70—80 per cent re- 
alized from flash-drying system 


Fig. 2 View of lower section of experimental suspension drier 


wood particles are used for drying material used in mak- 
ing wood briquets. In recent years, increased use of saw- 
mill residues for briquetted fuel, particle board, hard- 
board, and molded products has stimulated interest in an 
economical high-capacity drier for wood particles. 
Most consolidated wood products require wood parti- 
cles dried prior to manufacture. Where dried wood 
particles are required, suspension-drying could be used. 

Another possible application of the suspension drier is 
in drying of wood-waste fuel for steam adie Here, 
waste stack gas could furnish heat for the drying opera- 
tion. 

Although several suspension driers are being used to 
dry sawdust, a literature search revealed little published 
information that could be used for design. Accordingly, 
this study was instigated to provide needed information. 


Principles 


Drying is essentially a heat-transfer process; therefore 
the general heat-transfer equation, @Q = UAAr, is appli- 
cable. The suspension drier has a high heat-transfer 
rate because: (1) high gas temperatures result in a high 
value for At, the temperature difference between ma- 
terial being dried and the heated gas; (2) the contact 
area A of the particles being dried is a maximum since 
the particles are completely exposed to the drying gas; 
and (3) the aed heat-transfer coefficient U is 
numerically large because of a high relative velocity 
between the drying gas and particles. Since all three 
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Fig. 3 Drier performance at 4180 |b of air/sq ft/hr 


items in the general heat-transfer equation are large, the 
heat-transfer rate Q is high. 

In the drying system, heat is added to the incoming air 
at the burner. This heat will: 


1 Increase the heat content of water evaporated from 
the wood. 

2 Increase the heat content of water remaining in the 
wood. 

3 Increase the heat content of wood material. 

4 Be discharged in the exhaust gases. 

5 Be lost by radiation. 


Only that portion of heat which evaporates water, 
item 1, was considered as useful. Therefore drier 
efficiency was defined as the heat used to evaporate 
water divided by the total heat added. Total heat added 
was determined from the weight-flow rate, specific heat, 
and temperature rise of the gas. 

On first thought, it might seem that a heat-sensitive 
material such as sawdust could not be exposed to tem- 
peratures as high as 1200 F. However, the sawdust par- 
ticle contains moisture upon entering the gas stream and 
the particle tends to stay at the adiabatic saturation 
temperature of the gas, which is below 212 F, until the 
moisture is evaporated. Heat for evaporating moisture 
must come from the gas, thus lowering the gas tempera- 
ture. By the time moisture is removed from the par- 
ticles, the gas is at such a low temperature that there is 
little tendency to char or burn the wood. 

Particle size is important in the performance of a sus- 
pension drier. Other investigators have shown that the 
time required to heat a particle to a given condition varies 
as the square of the particle diameter. This factor 
limits practical application of suspension or flash-drying 
to material of relatively small particle size. It also has 
been determined that the drying rate of wood is governed 
by heat transfer rather than diffusion when the wood is 
less than '/, in. thick. Heat transfer, therefore, is the 
controlling factor in suspension-drying. 


628 


a LNITIAL_MOISTURE 


| 600 F 


== 


FINAL MOISTURE, % 











EFFICIENCY , % 














LB WATER 


EvaP 
CAPACITY , 

nN 

3 8 





1000 2000 3000 4000 5000 6000 7000 
SAWDUST RATE , LB PER SQ FT PER HR 


Fig. 4 Drier performance at 6130 Ib of air/sq ft/br 


The difference in time required to heat particles of 
various sizes indicates that small particles would become 
drier than large particles. However, the small par- 
ticles move through the system at higher velocities and 
have shorter contact times than do larger particles. 
The differences in contact time equalize somewhat the 
moisture contents of particles of various sizes. There 
are two forces acting on the particle in the drying duct, 
gravity and fluid drag. The weight of the particle acts 
downward while the fluid drag acts upward in the direc- 
tion of gas flow. A wood particle '/s in. diam requires a 
gas velocity of about 500 fpm when fluid drag is equal to 
particle weight, but a particle '/, in. diam requires a gas 
velocity of about 1200 fpm for the two forces to be equal. 

Thus the time that a particle is in the drying duct is 
shorter for small particles than for larger particles. 
Since the larger particles require a longer time to be 
heated, the difference in contact time results in particles 
of more uniform moisture content. 


Test Equipment 


Fig. 1 is a sketch of the system used for the sawdust- 


Air was supplied by a positive-displace- 
ment blower. From the blower the air flowed to a pro- 
pane burner. Temperature of the gas leaving the burner 
was controlled by regulating burning rate of the pro- 
pane. Hot gas leaving the burner entered the base of the 
drying duct where sawdust was introduced by a screw 
feeder. Drying of the sawdust took place as the sawdust 
was conveyed upward through the age | duct. The 
drying duct was a pipe with 3°/s in. ID, about 45 ft in 
vertical height, covered with insulation 3'/, in. thick. 
At the top of the drying duct the dried sawdust was 
separated from evaporated moisture and cooled gases by 
a cyclone separator of 24 in. diam. Fig. 2 is a view of 
the drier installation. 


drying tests. 
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Results 


Effect of Gas-Flow Rate. Drier performance at a gas 
flow of 4180 Ib per sq ft per hr is shown in Fig. 3. Drier 
performance at a gas flow of 6130 Ib per sq ft per hr is 
shown in 7 4. Sawdust used in the tests had the 
particle-size distribution shown in Fig. 5 and was at an 
initial moisture content of 40 per cent (wet basis). All 
rates were reported on a basis of square foot of duct cross- 
sectional area to make the results more generally com- 
parable. 

A duct of about 13'/2 in. diam has an area of 1 sq fe. 
Thus the numerical rates shown by the graphs are 
rates that would be expected for a drier duct of 13'/, in. 
diam. However, the 3°/s-in-diam test duct had a cross- 
sectional area of approximately '/,4 sq ft. 

Efficiency, as mentioned previously, was defined as the 
heat going to water evaporated, divided by the total 
heat added. Moisture content was reported on the wet 
basis in all cases. Experience with the sawdust being 
dried indicated that air rates lower than 4180 |b per sq ft 
per hr would cause inadequate carrying velocity of the 
gas and consequent plugging of the drying duct. This 
factor influenced selection of the lowest air rate at 4180 
lb per sq ft per hr. Gas velocity at 4180 lb per sq ft 
per hr and 600 F is 1870 fpm. 

A comparison of Figs. 3 and 4 shows that higher 
efficiencies were obtained with the lower air velocity 
or air rate. Tests at higher air rates than reported in 
ts 3 and 4 showed further reduction of efficiencies, 
indicating the lowest air rate was the most desirable. 
At a rate per square foot of duct area per hour, of 4180 lb 
of gas at 800 F and 3000 lb of sawdust, maximum ef- 
ficiency of 78 per cent was obtained. 

Effect of Temperature. There was no marked difference 
in maximum efficiencies obtained at the various initial 
gas temperatures as shown in Figs. 3 and 4. Drier 
capacity, however, increased with higher initial gas 
temperatures. An increase in initial gas temperature 
from 600 to 1200 F more than doubled the maximum 
evaporative capacity of the drier. 

Effect of Initial Sawdust Moisture. The effect of initial 
sawdust moisture content on performance of the drier at 
an air rate of 6130 lb per sq I ee hr and an initial gas 
temperature of 1000 F is shown in Fig. 6. Highest 
efficiency, 68 per cent, was obtained with sawdust that 
had an initial moisture of 40 per cent. Slightly lower 
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efficiencies were obtained with sawdust at 50 per cent 
initial moisture, and sawdust at 25 per cent initial mois- 
ture gave the lowest efficiency. 

An examination of Fig. 6 shows the benefit of drying in 
stages with the suspension drier. When drying from a 
high to a low moisture content, higher efficiency would 
be obtained by drying in two, or perhaps more, stages. 
It was found possible to dry from a high to a low moisture 
content with only one drying duct by mixing part of the 
dry output with the high-moisture incoming material. 
This procedure gave an intermediate moisture content for 
the mixture of recirculated and new material entering 
the drying duct. It was found that the moisture 
content of the mixture could be regulated by the pro- 
portion of dried to wet material introduced into the 
system. 


Conclusions 


In the experimental sawdust suspension drier tested, 
maximum drier efficiencies of 70 to 80 per cent were ob- 
tained. Results indicated that suspension-drying is a 
practical and efficient method of drying small wood par- 
ticles such as sawdust. Close control of the drying 

rocess was obtained readily by regulating drying varia- 

les. 

Optimum gas velocity was found to be the lowest 
velocity that would convey the particles through the 
drying duct. 

Results indicated that suspension-drying should be 
limited to materials with small particle sizes because 
drier capacity and efficiency dropped sharply as the parti- 
cle size was increased. 
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Investigating the Strength 


By R. C. Grassi,' I. Cornet,” and R. S. Berger’ 


SEVERAL investigators have studied copper-brazed 
joints, usually in order to improve the joints from the 
production standpoint. Many factors have been found 
to affect the strength of copper-brazed joints (1)*; 
the most important are the finish of the surfaces (2), 
clearance between mating members (3, 4), time of braze 
(4), heat-treatment pea, Sonera (3, 4, 5), contamination 
of surfaces (4), and atmosphere environment (4, 6). 


Ultimate-Shear-Strength Theories 


The ultimate shear strength of copper is 20,000 psi; 
copper-brazed joints commonly produce nominal shear 
strengths of over 30,000 psi. Several theories have 
been advanced to account for this apparent increase 
in strength of copper-brazed steel joints. The most 
widely accepted theory is that alloying action between 
the copper-braze metal and the steel results in an alloy 
of greater strength than that of pure copper (3, 7). 
Hanson and Ford (8) investigated the pes lt copper 
alloyed with iron and found that the tensile strength 
varies from 32,000 psi, for a 0.2 per cent iron alloy to 
49,000 psi for a 2.09 - cent iron alloy. The tensile 
strength for annealed copper is 32,500 psi and the 
shear strength is 20,000 psi (9). 

Another theory proposed for the increase in strength 
is that the grain growth of the steel causes interlocking 
of the steel grains which thus act as points of inter- 
ference during a shearing fracture (7). A modification 
of this theory is that the grain growth of the steel 
causes the steel grains to project into the copper braze 
and during fracture these projecting grains will com- 
press the copper between them, producing a combina- 
tion of shear and compression instead of pure shear in 
the copper. 

It also has been suggested that the thin film of copper- 
braze metal between two pieces of a second and harder 
metal is constrained and cannot flow during fracture, 
thus increasing the strength of the joint (3). 

Materials and Procedure. Plain carbon steels (SAE 
1018, 1020, and 1040) were used in the present investiga- 
tion. Mating parts were of the same composition. 
Both pure copper and pure silver were used as brazing 
metals. Ring-and-plug test specimens are shown in 
Fig. 1. The rings were either reamed or bored on a 
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of Copper-Brazed Joints 


Answers to why copper-brazed steel joints 
produce shear strengths greater than that 
of the copper itself used in the process 


lathe to obtain a surface finish of about 60 microinches. 

Factors affecting the strength of the joints, such as 
brazing temperature, atmosphere, finish of the surfaces, 
machining, and cleaning of the specimens, and so on, 
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Fig. 1 Ring-and-plug test specimen of SAE 


1018 and 1040 steels 


were controlled so that variations of strength or micro- 
structure of the joints could be attributed to the variable 
being tested. 

As excess braze metal was used, the fillets on the speci- 
mens after brazing were removed on a lathe using a 
special form tool to cut a sharp 90-deg angle between the 
ring and the plug. The specimens were machined so 
that the lower '/, in. provided concentricity for the 
upper '/, in. After brazing, the lower '/, in. was ma- 
chtned off leaving the upper class of fit section. 

In order to observe the microstructure of the brazed 
joints, the end of a representative sample of each type of 
brazed joint was polished and etched and a photomicro- 

raph obtained prior to fracturing. To evaluate dif- 
edness between pushing a plug through a ring and pull- 
ing the plug through the ring, compression and tension 
shear tests were conducted. Both types of shear tests 
are reported in the literature. 

Effect of Brazing Time, Type of Test. A furnace tem- 
perature of 2000 F was selected, based on the literature 
and on the characteristics of the furnace available. A 
study of the effect of brazing time on strength using 
SAE 1020 steel specimens and ASA Class 4 fit is shown in 


MEcHANICAL ENGINEERING 














$ 
; 9 
— COMPRESSION 
. } 








L 
10 15 20 <5 
TIME OF BRAZE - MINUTES 








ULTIMATE SHEAR STRENGTH-LBS/IN x 10° 


oO 


Fig. 2 Ultimate shear strength versus brazing time of copper- 
brazed specimens. SAE 1020 steel, 1-in-diam specimens; class 
4 fit; temperature, 2000 F 


Fig. 2. Initially, a plug was pushed through the ring as 
is commonly used for production-contro] studies. It 
was recognized that such compression tests produced a 
bulging of the plug at the joint, causing binding, and 
interfering with the separation. The area of braze and 
the area of the plug were critical—the braze area had to 
be small enough to force the fracture to occur in the 
braze and there was appreciable deformation in the ring. 
Consequently, a tension-type specimen was used. 

The tension test as anticipated gave lower shear 
strengths than the compression test. A time of 20 
min after the braze metal first melted, as determined 
by visual observation, at a furnace temperature of 2000 
F was ample to obtain optimum shear strengths. 

Effect of Class of Fit. The effects of allowance on the 
shear strengths of copper and silver-brazed specimens 
are shown in Fig. 3. SAE 1040 steel was used, and all of 
the specimens were subjected to a 20-min braze at 2000 F. 
Allowances varied from ASA Class 1 through Class 5 fits 
and the data show that within this range of fits there is 
no significant variation in the shear strength of the 
brazed joint. 

Effect of Prior Grain Size. The effect of prior grain size 
on the strength of brazed joints was determined for SAE 
1018 and 1040 steels in the as-received condition, and 
with grain size enlarged at 1800 F for 48 hr. The 
finer-grained copper-brazed SAE 1018 specimens had 
shear strengths from 30,800 to 35,500 psi; the coarser- 
grained copper-brazed SAE 1018 specimens had shear 
strengths from 35,200 to 37,100 psi. The finer-grained, 
copper-brazed SAE 1040 specimens had shear strengths 
from 32,400 to 36,400 psi; the coarser-grained, copper- 
brazed SAE 1040 specimens had shear strengths from 
31,400 to 35,100 psi. The average shear strengths of the 
copper-brazed joints were approximately the same for 
both types of steel and for both fine and coarse initial 
grain size. Representative photomicrographs obtained 
during the investigation are shown in Figs. 4 and 5. 
During brazing the grains enlarged from their initial 
size to a final grain size determined by the high brazing 
temperature, 2000 F, and the time involved, 20 min. 

Some silver-brazed specimens had imperfect brazes, 
but it appears that the maximum shear strengths de- 
veloped were independent of the initial grain size of the 
steel plug and ring. 
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Copper and Silver Brazing Metals, and Examinati: 
Theories. To examine the role that solid solubility .. 
similar metallurgical factors play in developing the shear 
strength of a copper-brazed joint, two brazing metals 
were used, namely, pure copper and pure silver. Silver 
has Ag tae quite similar to those of copper, both 
being face-centered cubic in structure. They differ 
markedly in one important respect; silver will melt and 
flow on the surface of steel, but will not alloy with steel 
as — does (8). Tests with silver-brazed specimens 
are shown in Fig. 3, and photomicrographs of repre- 
sentative silver-brazed joints are shown in Figs. 4(4), 
4(c), 4(d), and 5(a). 

It already has been noted from Fig. 3 that with al- 
lowances varying from ASA Class 1 through Class 5 fits, 
there was no significant change in the shear strength of 
the brazed joint in an SAE 1040 steel. The copper- 
brazed joints averaged 32,600 psi in shear strength; 
the silver-brazed joints averaged 16,840 psi. For com- 


parison, pure copper has a tensile strength of 32,500 psi, 
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AMETRA ALLOWANCE 


Fig. 3 Ultimate shear strength versus diametral allowance, 
ASA class 1-class 5 fits. Copper and silver-brazed specimens 
of SAE 1040 steel; 20 min braze time; temperature 2000 F 


and a shear strength of 20,000 psi (9); pure silver has a 
tensile strength of 18,200 psi (10). Thus the copper- 
brazed joint develops 100 per cent of the tensile strength 
of pure copper; the silver-brazed joint develops 92.8 per 
cent of the tensile strength of pure silver. In each case 
the joint strength is much greater than the shear strength 
of the braze metal. 

From the iron-copper phase diagram, it is reasonable 
to expect that iron will dissolve in the copper-braze 
metal and act as a hardening agent. The brazing time, 
20 min, is long enough, at the high brazing temperature, 
2000 F, to permit the alloying effect to contribute to the 
high shear strengths developed by copper-brazed joints. 
Hence it is particularly noteworthy that silver-brazed 
joints also decaien relatively high shear strengths al- 
though iron is not soluble in silver and no alloying 
effect is present. The very thin film of braze metal 
(varying in thickness from 0.0039 in. to an interference 
fit of 0.0002 in.) gives a joint with a shear strength 
approximately equal to the tensile strength of the braze 
metal. These results agree with a theory advanced by 
Tylecote (3) that the film of braze metal is so thin that 
its work-hardening capacity is increased. 


Microstructural Features 


Among theories proposed to account for the strength 
of copper-brazed joints there is the hypothesis that 
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grain growth of the steel 
causes interlocking 
which gives interference 
during a shearing frac- 
ture (7); and also a 
modification of this hy- 
pothesis, that project- 
ing grains of steel com- 
press copper between 
them, producing com- 
bined stresses instead of 
pure shear in the cop- 
per. Such theories im- 
ply microstructural fea- 
tures which should be 
discernible in the photo- 
micrographs of Figs. 4 
and 5. 

Figs. 44) and 46 
show that previous 

rain size has almost no 
aw ha on what the 
final grain size of the 
parent metal will be; 
the grains reach a maxi- 
mum size for the tem- 
— and time of 

razing. In Fig. 4(4) is 
shown the decarburiza- 
tion of the plug which 
occurred during the grain-enlargement treatment of the 
SAE 1040 steel (the lower half of the photomicrograph is 
the plug). 

_ An interesting difference between the copper-brazed 
joints and the silver-brazed joints may be noted in the 
Ney ee re The silver brazing causes a ferrite 
ining to form along the walls of the joint, and the 
boundary between the silver and the ferrite is sharp. 
It is rare when the silver bounds on any pearlite area and 
extremely rare when a grain of ferrite or pearlite will jut 
out into the silver braze. This apparently is attributa- 
ble to the absence of alloying. Fes. 4(a), 4c), 4(a), 
and 5(4) show the smooth sharp boundaries clearly. 

[t also will be noted that there is no flow of the silver 
into the grain boundaries of the ferrite. 

Figs. 5(c) and 5(@) illustrate the bonding of the parent 
metals by interlocking and welding of the steel grains 
across the braze. This type of bonding was infrequent 
in occurrence in the brazes observed, and probably does 
not contribute significantly to the shear strength. In 
order to be certain the islands were not some copper-rich 
compound the specimens were polished and etched with 
NH,OH-H,O:. The photomicrographs made of these 
specimens showed clearly steel grains jutting into the 
braze and copper in the grain boundaries. 


min, X 100, nital etch. 


min, X 100, nital etch. 


mio, X 450, nital etch. 


and copper 


Conclusions 


1 The shear strength of a copper-brazed steel joint 
depends significantly on design. 

2 There is no significant variation in the strength of 
brazed steel joints with a change of ASA class of fit from 
1 to 5, inclusive, for joints brazed with copper or with 
silver. 

3 Initial 
shear strengt 


tain size has little, if any, effect on the 
of copper-brazed joints. 
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(a) Brazed with pure silver, 2000 F for 20 
(6) With enlarged grains, brazed with copper, 
2000 F for 20 min, X 100, nital etch. 

(c) Brazed with pure silver, 2000 F for 20 


(dZ) Brazed with pure silver, 2000 F for 20 


Fig. 4 SAE 1040 steel brazed with pure silver 


(d) 

(2) SAE 1018 brazed with pure silver, 2000 
F for 20 min, X 100, nital etch. 

(6) SAE 1040 brazed with copper, 2000 F for 
20 min, X 100, nital etch. 

(c) SAE 1040 with enlarged grains, brazed 
with copper, 2000 F for 20 min, X 450, nital 


etch. 
(d) SAE 1040 brazed with copper, 2000 F for 
20 min, < 450, nital etch. 


Fig. 5 SAE 1018 steel brazed with pure silver 
and SAE 1040 steel copper-brazed 


4 The shear strength of a steel joint when brazed with 
silver is approximately 17,000 psi, and when brazed 
with copper is approximately 33,000 psi. 

5 The high strength of a silver-brazed joint is indica- 
tive of a greater work-hardening capacity of the thin 
braze metal which is restrained from flow during fracture 
by the two mating steel parts. 

6 The high strength of a copper-brazed joint may be 
attributed to a greater work-hardening capacity of the 
thin braze metal under restraint, in conjunction with an 
increase in the strength of the copper-braze metal due 
to alloying with iron. 
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Nuclear Facilities Plant 


Propuction began recently in The Babcock & Wilcox 
Company Nuclear Facilities Plant, near Lynchburg, 
Va.—the first major facility in the nation erected 
entirely at private expense to manufacture and test nuclear 
fuel elements and related products for peacetime use. 

The new plant is divided into two spheres of activity 
a nuclear fuel-element fabrication unit and an experi- 
mental unit where reactor core components will be 
studied and tested. 

The fabrication building has complete metal casting, 
rolling, welding, and machining equipment to turn out 
flat-plate-type fuel elements. Production has already 
begun here on a year’s supply of fuel elements for the 
U. $. Atomic Energy Commission's Materials Testing 
Reactor at Arco, Idaho. Delivery of the first 35 assem- 
blies under this contract is scheduled for August of this 
year. 

Babcock & Wilcox also has contracted to design, 
fabricate, erect, and test the nation's first privately owned 
nuclear steam generator for the Consolidated Edison 
Company of New York. Production of fuel elements 
for this reactor will begin as soon as final design details 
have been completed. 

Initial operations in the new plant's experimental 
facility will be devoted to determining the nuclear 
characteristics of the Consolidated Edison reactor design. 
The first core assembly, made to one-quarter scale, will 
be tested. at a power level which will seldom exceed 
the output of an ordinary flashlight battery. Thorium, 
which is converted to new reactor fuel as fissioning takes 


MATERIALS LEGEND 
A — ZIRCALOY-2 CLAD BREEDER PLATES 
8 — ZIRCALOY.-2 FUEL PLATES 
C — STAINLESS STEEL END FITTINGS 


PROPOSED CONSOLIDATED EDISON REACTOR 
FUEL ELEMENT SUB ASSEMBLY 


This is one of the fuel-element designs proposed for use in a 
nuclear steam generator which The Babcock & Wilcox Com- 
pany has contracted to desigh, fabricate, erect, and test for the 
Consolidated Edison Company of New York. Employing a 
“sandwich” of source and fertile materials, the elements will 
be produced at B & W’s Nuclear Facilities Plant. 
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J. J. Jaklitsch, Jr., Associate Editor 


place, will be a component of fuel elements employed in 
tests here, representing the first nuclear use of thorium 
by private iediery. 

The experimental facility, which is 1200 yd from the 
fabrication building, is slated for completion in the near 
future. A reinforced concrete bay nearly three stories 
high, and with walls running to a thickness of three feet, 
forms the test chamber for critical assemblies. Space 
for offices, shops, a control room, laboratories, a vault, 
and other units has been built into a low wing of con- 
ventional construction adjoining the bay. 

While carly activities at the plant involve existing 
contracts, Alfred Iddles, Fellow ASME, Babcock & 
Wilcox president, pointed out that the entire unit has 
been designed to manufacture and test a broad range of 
present and future reactor and fuel-element types. 

In planning the fabrication plant, he said, provisions 
were made to add the facilities necessary to make pin, 
rod, and cylindrical-type fuel elements, as well as the 
flat-plate types now in process. 

fh rica materials used in making fuel elements here 
are not highly radioactive, special equipment has been 
built into the plant to prevent as much as possible human 
contact with even the most minute particles of these 
substances. At the same time, a broad ‘‘health physics” 
program, in which the science of physics supplements 
regular health and safety planning, has been instituted to 
protect employees and area residents. 

A reactor fuel element is made up primarily of fission- 
able material enclosed in a protective cladding. When 
the proper number of fuel elements are assembled into a 
reactor core, a critical mass is obtained. When a chain 


View of main components of a nuclear reactor fuel element 
illustrates the complex melting, alloying, forging, rolling, 
machining, and other processes involved in nuclear produc- 
tion. Parts are from a fuel-element type now being made by 
B & W for the U. S. Atomic Energy Commission’s Materials 
Testing Reactor at Arco, Idaho. 
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This induction melting furnace is used to produce alloys used 
in fuel-element fabrication. Furnace shown has a crucible 
capacity equivalent to 100 Ib of steel and is water-cooled. 
Workmen here are completing a melt carried out in air. The 
equipment is also designed for melting in a vacuum. 


Materials for use in fabrication of nuclear reactor fuel elements 
are hot rolled on the small combination mill at right, or the 
larger mill in center. Prior to rolling process, materials are 
heated in salt bath unit at /eft, or in resistance furnace in right 
background, depending on nature of metal in use. 


reaction (continuous fissioning) begins, atoms of fission- 
able material are partially converted from mass to energy 
in the form of heat. What is important is that this is a 
steady supply of heat which can be controlled and 
regulated. 

A fuel-element assembly may also contain a fertile 
material such as uranium-238, or thorium, which is 
converted to fissionable material at the same time the 
chain reaction is taking place. Each fuel element for 
the Consolidated Edison nuclear steam generator com- 
prises a ‘‘club sandwich”’ of plates that contain, alter- 
nately, thorium and uranium-235. During the chain 
reaction, a new fuel known as uranium-233 is made in 
the fertile thorium plates. 

Plates of the MTR elements are an alloy of aluminum 
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Before being heated and hot rolled, arc-melted ingots are 
broken down to billets by this impacter. Ingots are positioned 
between dies of the impacter by means of guide roller, and unit 
is designed to deliver full energy of blow, or impact, to the 


Fuel elements are pickled, rinsed, given a final running-water 
bath, and dried in this recovery area. Equipment includes 
(front, from left) a drying oven, pickling and rinsing tanks, a 

egreasing unit, and a vapor blaster. Floor of entire recovery 
area is lined with acid-resistant brick and slopes to a sump. 


This plant will also fabricate the 
fuel elements for the 5000-kw swimming pool research 
reactor which Babcock and Wilcox will build at Sao 
Paulo, Brazil. 

Two major types of fuel elements are in use today. 
One is the rod, pin, or slug type, which may vary from 
0.30 in. to 2.0 in. in diam and from 4.0 in. to 10.0 in. in 


and uranium-235. 


An example of this form is the ‘‘natural 


length. 
X 8.0 in. 


uranium slug’’ measuring about 1.0 in. 
employed for producing plutonium. 

A second type is the strip or plate form. It may vary 
from 0.01 in. to 0.35 in. in thickness, from 2.0 in. to 5.0 
in. in width, and may be 2.0 ft to 15.0 ft long. The 
MTR fuel element, approximately 0.05 in. thick, 3.0 in. 
wide, and 30.0 in. long, is of the plate type. 
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All fuel elements being produced at Lynchburg are 
clad with protective coating, usually of aluminum, 
zirconium, or stainless steel. This cladding prevents 
local ‘‘hot spots,’ corrosion, metal distortion due to 
irradiation instability, and the resulting escape of radio- 
actively-hot fission gases, and also confines the solid 
fission products to the ‘‘meat’’ of the fuel. Elements 
must be designed with good heat-transfer characteristics, 
since heat from fissioning is concentrated in extremely 
small points at birth. 

Because a defective fuel element could contaminate an 
entire reactor core and force a costly shutdown, manu- 
facturing operations in Babcock & Wilcox’s new plant 
are geared to extremely fine tolerances and intensive 
inspection. The high cost, strategic value, and potency 
of fuel-element components also demand an account- 
ability system which constantly shows the disposition 
and location of materials down to 1/100th of a gram. 


British Nuclear Reactors 


Two new research reactors (or atomic piles) are oper- 
ating at Harwell, according to the May, 1956, issue of 
The Steam Engineer (London). They are ZEUS (Zero 
Energy Uranium System) and ZETR (Zero Energy 
Thermal Reactor), and are part of Britain's program for 
investigating different types of reactors. ZEUS has 
been built to check the nuclear calculations on which 
the design of the fast reactor being built at Dounreay in 
the north of Scotland depends, and in many essentials 
it is a full-scale model of the Dounreay reactor. A team 
from the industrial group of the U.K.A.E.A. and the 
group of Harwell scientists working on ZEUS have 
combined and are gaining experience of the running of 
a fast reactor. 

Construction of ZEUS was first announced during the 
Geneva Conference last August. The cylindrical core of 
the reactor, which is pe 20 in. in diam and 20 in. 
long, is made up of uranium; this uranium is very highly 
enriched in the rare uranium 235 isotope. Thus in 
ZEUS uranium is used as a fuel, whereas in ZEPHYR, 
the first fast reactor at Harwell, plutonium is the fuel 
employed. The core of ZEUS is surrounded by many 
tons of uranium in which plutonium is forced gradually 
as the pile runs. The amount of uranium 235 needed to 
permit the nuclear reaction to start was found to be 
close to the predicted value. The enriching of the 
uranium used in the core was carried out at the Atomic 
Energy Authority's factory at Capenhurst near Chester. 

The reactor will be operated at a very low power level, 
only 100 watts, so that no cooling is required, although 
the rate of the nuclear reaction will be quite adequate 
for making al] the necessary nuclear measurements. The 
design power for the Dounreay reactor is about 60 mw. 

ZETR uses a nuclear fuel in solution and is intended 
to pone information about the quantities of fuel which 
will be required for large-scale reactors using such solu- 
tions. Plutonium has already been studied in this 
reactor; uranium 235 is being studied now and uranium 
233 is to be studied later this year. Natural water is 
used as a solvent at present, but in the summer heavy 
water is to be used. 

Other reactors operating at Harwell are GLEEP 
(Graphite Low Energy Experimental Pile) and BEPO 
(British Experimenta! Pile) in which the fuel is natural 
uranium rods in graphite; ZEPHYR (Zero Energy Fast 
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Reactor) with plutonium as fuel, in which it has been 
shown that two atoms of fissile material can be created 
for each one burned; and DIMPLE (Deuterium Moder- 
ated Pile Low Energy) in which the fuel is contained in 
heavy water. In addition, there are three other reactors 
under construction. These are DIDO and PLUTO, both 
werful research tools in which the fuel is contained in 
eavy water, and LIDO, a ‘‘swimming pool’’ type of 
reactor in which the fuel elements are in a tank of ordi- 
nary water. 


French Nuclear Science 


Accorp1nc to France Actuelle, May 15, 1956, a recently 
published report of the 18-nation Organization for Euro- 
pean Economic Cooperation (OEEC) cited France and 
the United Kingdom as having made most of the effort 
toward creation of a European nuclear-energy industry. 
The OEEC study stated that in 1955, the number of tech- 
nicians employed in nuclear energy work in France was 
1900, compared to barely 1000 in all other OEEC coun- 
tries on the European continent. As to budgets, the 
OEEC reported that ‘‘while the U. S. devoted about 0.5 
8 cent of its national income in 1955 to nuclear energy 
or military and peaceful purposes . . . France allocated 
hardly less than half this percentage for peaceful pur- 
poses alone.”’ 


Current Program 


The program adopted by the French Government for 
industrial nuclear research and power development in the 
years 1956-58 is expected to cost 100.71 billion francs 
($287,743,000). It calls for the following: 


1 Extension of industrial facilities for elaborating the 
worked materials (uranium metal, heavy water, etc.); 

2 Intensification of industrial accomplishments, espe- 
cially in construction of new graphite piles and chemical 
treatment plants; 

3 Sinidapeent of atomic motors for ship propul- 
sion; 

4 Continuation of basic research, which will require 
new laboratories, the building of secondary reactors and 
special plant, and the improvement of existing research 
equipment. 


The Marcoule Center 


Plans for the first atomic power plant were worked out 
by the French Atomic Energy Commission in co-opera- 
tion with four French companies—RA&teau, Alsthom, 
Alsacienne de Constructions Mécaniques, and the Société 
des Forges et Ateliers du Creusot (Schneider), and also 
with Electricité de France. 

Construction was begun in 1954 at Marcoule, on the 
right bank of the Rhone north of Avignon. The location 
was selected because this stretch of the Rhone links the 
Lyons industrial district with the large group of fac- 
tories around Marseilles on the Etang de Berre, and be- 
cause the ‘‘classified area’’ involved would not entail 
serious loss for French agriculture or industrial produc- 
tion. 

The first Marcoule Pile G1 already is in operation with 
a power of 40,000 kw heat and an experimental genera- 
tor which is producing roughly 5000 kw of electric 


power. 
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The cyclotron at the Nuclear 
Research Center at Saclay. 
(Photo courtesy French Embassy 
Press & Information Division.) 


The center will include two other reactors, G2 and G3, 
each with a power of 150,000 kw heat. The three reac- 
tors together will produce some 60,000 kw of electricity 
a year as well as some 100 kg of plutonium. 


Euratom 


France Actuelle also noted that France is co-operating 
in trying to create an atomic-energy pool among the six 
nations of the European Coal and Steel Community, and 
also in the framework of OEEC. Recently, the OEEC 
nations agreed to set up a committee to prepare the way 
for such an organization. Meanwhile, the Foreign 
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Pile P2 at the Saclay Nuclear 
Research Center. This pile was 
brought into operation in 1952 
and is now producing the heat 
equivalent of 2400 kw. It uses 
natural uranium as fuel and 
heavy water as the neutron 
moderator. (Photo courtesy 
French Embassy Press & Infor- 
mation Division.) 


Ministers of France, Belgium, Italy, Luxembourg, The 
Netherlands, and West Germany have been completing, 
in Brussels, a final report on ‘‘Euratom,"’ the project for 
the six-nation supranational atomic-energy pool, for 
direct consideration by the governments of the countries 
concerned. 


New A-Center at Grenoble 


No matter how this joint West European endeavor de- 
velops, Francis Perrin, French High Commissioner for 
Atomic Energy, has declared that ‘‘France’s preponder- 
ant position in Western Europe must not be lost."’ For, 
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“it is essential that France's membership in Euratom not 
be allowed to slow down the progress of atomic develop- 
ment in France."’ 

Toward this purpose, Perrin has announced that a new 
atomic center is to be built at Grenoble, in the French 
Alpine region, where it will be closely associated with 
the University of Grenoble. This center will have 
an experimental atomic pile and employ 300 tech- 
nicians. 


The French Example 


The OEEC survey also points out that a prime factor 
in any improvement of Europe's nuclear-energy position, 
beyond the British effort, “is the wide scope of the 
French projects."’ And, perhaps in anticipation of 
Euratom, or at least of an OEEC research laboratory to 
be set up somewhere in Europe, the official 18-nation re- 
port says that ‘‘the French Atomic Centers at Saclay and 
Chatillon might serve as a guide... 

“In 1955, the two centers were employing a total staff 
of 1900 including 360 highly specialized engineers and 
400 technical assistants competent in the various tech- 
nical branches of nuclear energy. 

“The two centers include two experimental reactors, 
one of 150 and the other 2000 kw. A 15,000 kw mate- 
rials-testing reactor is under construction there, as well 
as two or three small reactors of zero capacity. 

‘Up to the present, $43 million has as invested in 
these two centers. The operating costs for 1955 were 
$10 million. The materials-testing center will cost about 
$11.4 million...” 


Training for Atomic Industry 


A singularly advanced training system is in operation 
in France for development of personnel for the atomic- 
energy industry. According to the OEEC survey, the fol- 
lowing courses are given at the Saclay Nuclear Research 
Center: 


1 Theoretical and experimental nuclear physics. 
These highly scientific courses are designed to provide 
nuclear physicists, who are already university-trained, 
with the additional knowledge normally required of 
nuclear engineers. In 1955, 112 students (105 French and 
7 foreign) attended this course. 

2 Nuclear engineering. In principle, the training of 
nuclear engineers at Saclay covers the same ground as at 
Harwell (in England). The procedure is somewhat dif- 
ferent, however, as it covers two categories of students: 
first, the so-called *‘independent”’ students, who only take 
the three or four months’ course, and second, the trainees, 
properly so-called, who supplement the course by work- 
ing for about 2 months in the various departments of the 
Saclay Center. At the end of this period, they are re- 
quired to work out the preliminary project for a reactor, 
which must be completed in about 3 months. Trainees 

. . can obtain a State diploma, after submitting a thesis 
on their project. Owing to the length of the course, only 
one is held each year. In 1955, 42 trainees (all French) 
and 80 independent students, including 3 foreigners, were 
registered at Saclay. 

3 Use of radioisotopes. In 1955, 80 students, includ- 
ing 25 foreigners, were enrolled. 

4 Use of radioisotopes in medicine and biology. This 
course is to begin shortly; about 20 students are ex- 


pected. 
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Engineering College Enrollments 


ENGINEERING College enrollment has increased for the 
fourth consecutive year—after successive annual declines 
from a post-World War II high of 244,390, in 1947 to a 
post-World War II low of 147,694 in 1951, according to a 
report by William A. Jaracz and Henry H. Armsby which 
appeared in the Journal of Engineering Education, Febru- 
ary, 1956. 

Mr. Jaracz is Head, Statistical Services Section, Re- 
search and Statistical Services Branch, Office of Educa- 
tion, U. S. Department of Health, Education, and Wel- 
fare. Dr. Armsby is Chief for Engineering Education, 
Division of Higher Education. 

There were 211,923 engineering students enrolled (at 
all levels) in institutions accredited by the Engineers’ 
Council for Professional Development in 1955, or 13.1 
per cent more than were enrolled in such schools in 1954. 
This constitutes a considerable increase—larger, in fact, 
than that experienced by higher educational institutions 
in general. Total enrollment in all institutions of higher 
education increased 8.8 per cent, and male enrollment, 
11.4 per cent. The 1955 increase of 13.1 per cent con- 
tinues the trend in the direction of an annual increase in 
the rate of increase in engineering enrollment. The 1954 
enrollment exceeded that of 1953 by 9.1 per cent; the 
percentage increases in 1953 and 1952 were 8.4 and 7.3, 
respectively. Engineering enrollment (at all levels) in- 
creased by about one-third (33.7 per cent) from 1952 to 
1955. 


Enrollment of Freshmen 


The freshmen enrollment gain made by engineering 
schools (10.1 per cent) is considerably larger than that 
experienced by higher educational institutions, generally 
(7.3 per cent). This difference, however, becomes less 
pronounced when the 10.1 per cent increase in engineer- 
ing freshmen is compared with a 8.7 per cent increase in 
the first-time male enrollment in higher educational in- 
stitutions as a whole. Inasmuch as engineering enroll- 
ment is predominantly male, sufficient justification exists 
for comparing enrollment in engineering schools with the 
male enrollment in all higher educational institutions. 

The increase of 10.1 per cent in the enrollment of engi- 
neering freshmen in 1955 takes on considerable signifi- 
cance Bence the number of engineering freshmen in- 
creased at a declining rate in the three previous years. 
The increase in 1952 was 34.3 per cent; in 1953, 14.5 per 
cent; and in 1954, 5.8 per cent. Hence, not only was the 
increase in the enrollment of engineering freshmen al- 
most twice as great in 1955 as in 1954, but also it put a 
halt to the declan in rate of increase. 


Undergraduate Enrollment 


Undergraduate engineering enrollment, as is true of 
engineering enrollment generally, increased for the fourth 
consecutive year. The 190,355 undergraduate engineers 
enrolled in 1955 represented an increase of 13.9 per cent 
over the undergraduate engineering enrollment in 1954. 
Because the increases had been 7.6 per cent, 8.9 per cent, 
and 11.1 per cent, respectively, for the three years 1952 
to 1954 inclusive, it is iy that saboaalee engi- 
neering enrollment has been increasing at an increasing 
rate. 

The undergraduate engineering enrollment was dis- 
tributed by class level, in terms of percentages, as fol- 
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lows: 32.1 per cent were freshmen; 23.0 per cent, sopho- 
mores; 18.2 per cent, juniors; and 14.6 per cent were 
seniors. Students in the fifth year of 5-year programs 
accounted for 1.2 per cent of the undergraduate engineer- 
ing enrollment; and the remaining 10.8 per cent were 
part-time and evening students. 

Almost three-fifths (57.5 per cent) of all undergraduate 
engineering students were enrolled in three of the engi- 
neering curricula: electrical (24.1 per cent), mechanical 
(20.9 per cent), and civil (12.5 per cent). The corre- 
sponding figures for 1954 were 56.0 per cent for the three 
curricula combined, 22.1 per cent for electrical engineer- 
ng, 21.0 per cent for mechanical, and 12.9 per cent for 
civil. 


Unclassified Undergraduates 


Of the total undergraduate enrollment, 16.2 per cent 
consisted of students who were unclassified with respect 
to the particular engineering discipline they planned to 
pursue. In 1955, 94 schools reported a total of 30,779 
unclassified students. The same number of schools re- 
ported unclassified enrollment in 1954, and such enroll- 
ment constituted approximately the same proportion 
(16.3 per cent) of ie total undergraduate enrollment. 
The greater _ of such students are found in the fresh- 
man class and among the evening students. In 1955, 31.9 
per cent of the freshman class and 44.3 per cent of all 
undergraduate evening students were unclassified. 


First Degrees 


The number of male students who earned undergradu- 
ate engineering degrees in 1955 was 2.5 per cent larger 
than the number in the previous year. This increase 
compares favorably with a decline of 9.1 per cent in the 
number of male undergraduates granted engineering de- 
grees in 1954, and with the decline of 2.1 per cent in the 
number of first degrees conferred on male students in all 
institutions of higher education in 1955. Of all first 
degrees granted to male students by all degree-granting 
institutions in 1955, 11.0 per cent were in engineering. 
The 1955 ratio appears to have stopped a trend in the 
direction of increasingly smaller ratios which had pre- 
vailed in the three previous years: 11.9 per cent in 1952, 
10.8 per cent in 1953, and 10.5 per cent in 1954. 

The number of ‘first engineering degrees declined an- 
nually from the peak year 1950, when 48,160 were con- 
ram to 1954, when 19,707 were conferred. This situ- 
ation reflected the decline in freshmen enrollment after 
1946. The small number of first engineering degrees con- 
ferred in 1954 can be attributed to the fact that the enter- 
ing freshman class of 1950 was the smallest in the post- 
World War II period. The 1955 increase in first engineer- 
ing degrees is expected to be an annual occurrence for the 
foreseeable future; i.e., such increases will reflect the 
annual increase in freshmen enrollment subsequent to 
1950. 

In 1955, almost two-thirds (65.9 per cent) of all first 
engineering degrees were conferred in three fields of engi- 
neering: 26.0 per cent in mechanical, 22.3 per cent in 
electrical, and 17.6 per cent in civil. Mechanical and 
electrical engineering showed increased strength, while 
civil engineering declined somewhat in relative impor- 
tance. The corresponding figures for 1954 were 63.5 per 
cent for the three curricula combined; 24.5 per cent for 
mechanical, 20.7 per cent for electrical, and 18.3 per cent 
for civil. 


638 


Gradvate Enrollment 


Every post-World War II year, with the exception of 
1954, has witnessed an increase in graduate engineering 
enrollment. In 1954, there was a net decline of 1055 
graduate students—resulting from an increase of 278 
students enrolled in work leading to a doctoral degree, 
and a decline of 1333 students enrolled for work leading 
to a master’s or other predoctoral degree. In 1955, on 
the other hand, there was a net increase of 1217 graduate 
students—tesulting from an increase of 1335 enrolled for 
work leading to a master’s or other predoctoral degree, 
and a decline of 118 students enrolled in work leading to 
a doctoral degree. 

A considerable, but declining, proportion of students 
working for a master’s or other predoctoral degree were 
evening students. The proportions for the last four years 
were the following: 57.4 per cent in 1952, 56.1 per cent 
in 1953, 51.4 per cent in 1954, and 48.7 per cent in 1955. 
A considerable smaller proportion of doctoral students 
were evening students. This proportion declined con- 
siderably in 1955, after small annual increases in the 
three previous years. The proportions for the last four 
years were the following: 22.8 per cent in 1952, 23.4 
per cent in 1953, 24.3 per cent in 1954, and 16.1 per cent 
in 1955. 

The increase in graduate engineering enrollment in 
1955, following a decline in 1954, is gratifying in view 
of the great demand for engineers with advanced educa- 
tional attainment. The large proportion of graduate 
engineering students who pos classes during the eve- 
ning indicates an awareness on the part of practicing engi- 
neers of the necessity for bettering their understanding 
of the complex engineering processes which are constantly 


being developed. 


Graduate Degrees 


The 7.6 per cent increase in the number of master’s 
degrees conferred in engineering is considerably greater 
than the 2.4 per cent increase in master’s degrees con- 
ferred by all degree-granting institutions. This increase, 
although smaller than that in 1954 (11.4 per cent), con- 
stitutes a considerable change from the situation which 
prevailed in 1952 and 1953, when the number of master’s 
degrees declined. 

There was an increase of 1.5 per cent in the number of 
engineering doctorates conferred. In actual numbers: 
599 were conferred in 1955, as compared with 590 in 1954. 
The number of doctorates conferred by all institutions 
of higher education, on the other hand, declined 1.7 per 
cent. 


Plastic Springs 


A practicat procedure for mgt ene ie plastic 
springs has been developed by the National Bureau of 
ra a in work sponsored by the Army Ordnance 
Corps. Springs formed in this way from glass fiber- 
reinforced resin have desirable mechanical properties for 
a wide range of applications. Until now plastic springs 
have been little used because suitable techniques for 
making springs of the types needed have been lacking. 

Polymeric materials, such as plastics and rubbers, 
have a number of inherent advantages for use in springs 
for special purposes. For example, they are nonmagnetic 
and have low electrical and thermal conductivity. They 
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curing, the plastic tubing is removed, 


In the National Bureau of Standards’ 
procedure for making plastic springs, 
the first step is to soak a “rope”’ of glass 
fibers in a resin solution (A). A piece of 
piano wire is tied to one end of the rope 
and run through a section of plastic tub- 


ing. The resin-soaked glass-fiber rope 
is drawn into the plastic tubing (B), and 
the excess resin solution is squeezed off 
(C). The tubing is then wound around 
a mandrel to form a helix (D), which is 
placed in an oven for curing (E). After 


leaving the finished spring. Creep test 
(F) of an NBS plastic spring under load. 
The spring deflection is measured on the 
dial indicator while the applied load is 
read from the dial in the operator’s hand. 





can be molded directly to dimensions without the de- 
velopment of any considerable internal stress. Their 
high corrosion resistance should make them of value for 
applications in chemical plants and installations subject 
to acid fumes or to salt air. Other applications may bene- 
fit from the strength-to-weight ratios of plastics, which 
are often higher than those obtained with spring-making 
metals. Also, the broad range of transparent and colored 
materials that can be used makes striking decorative 
effects possible. 

The plastic springs are molded by drawing resin-soaked 
glass fibers through vinyl copolymer tubing and wrap- 
ping the loaded tubing in a helix around a mandrel. 
After curing in an air-circulating oven, the tubing is 
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removed, leaving a solid plastic spring reinforced with 
glass fibers. 

The most successful procedure uses vinyl chloride-viny] 
acetate copolymer tubing having a '/, or */;¢-in-ID and 
a '/s-in. wall thickness. Lengths of glass rovings are 
formed into a loose yarn, without twist, which is then 
doubled back to make a U-shaped bundle. This bundle 
is placed in a trough partly filled with liquid resin and is 
immersed until thoroughly soaked. A steel wire is 
threaded through the cabin, attached to the bend in the 
U-shaped bundle, and used to pull the bundle through 
the ndiies. Considerable force is applied to the wire by 
means of a small windlass. 

When the tubing is completely filled, the wire is dis- 
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connected and the ends of the tubing sealed with hose 
clamps. The tubing is wound on a mandrel and the entire 
assembly is placed in an oven for curing under the condi- 
tions specified by the resin manufacturer. After removal 
of the tubing, post curing is performed as required, and 
the springs are cut and pata ya the finished length. 

Of the resins studied, the most promising were epoxides 
and polyesters. These resins are better suited for spring 
applications on the basis of torsional moduli, tempera- 
ture sensitivity, and ease of handling. In general, the 
polyesters are more sensitive to elevated temperatures 
than the epoxy resins, but the epoxy materials vary 
widely in this respect. 

Springs made from polyester resins with glass fiber 
reinforcement showed good energy recovery properties 
after short periods of storage at — 40 F, but, these proper- 
ties were aloaacly affected by 13 days’ exposure to 135 F 
while under stress. The best results were obtained with 
an epoxy resin cured with m-phenylenediamine. 5 Ally 
made of this material had torsional moduli of rigidity of 
the order of 1.0 X 10° psi. In 2-in. lengths they deflected 
1/, in. under a static Boal of 25 lb. Three-inch springs 
of this type retained 40 per cent of their original energy 
when compressed to their solid length and stored at 135 
F for 13 days. 

When the glass-epoxy springs were tested for recover- 
able energy a second time, higher values were invariably 
obtained. This characteristic ‘‘work tempering’’ of the 
epoxide resins was also demonstrated in torsion tests on 
nonreinforced plastic rods. An improvement of as much 
as 120 per cent over the original available energy was 
indicated. Preloading the epoxide spring during storage 
or within 30 days before use would make it possible to 
utilize this property of the material. 

The mechanical and thermal properties of the plastic 


springs can be varied widely by proper choice of materials 
and dimensions. For example, stiffer and probably more 
brittle springs result when the glass content is increased. 
At the same time, a high degree of homogeneity in static 
properties can be achieved. Under a load of 25 pounds, 
100 of the epoxy-resin springs had an average deflection 


of 0.53 in. with a standard deviation of 0.05 in. 


Automatic Positioning Table 


A new lightweight, low-cost Binotrol automatic 
positioning table that is ideal for repetitive runs in light 
manufacturing and small machine shops has been de- 
veloped by Barnes Engineering Company, Stamford, 
Conn. 

The complete unit controls a 10 X 10-in. Master Model 
12 table which is positioned in two axes to an accuracy 
of 0.001 in. The controls for the table are compactly 
packaged in a 16°/, X 15°/s X 10'/2-in. console weighing 
under 60 lb. The entire unit, table and all, fits easily on 
an ordinary work bench and sells for $5000. 

A Binotrol punched-tape system controls the table. In 
this system, all operating instructions are punched on a 
tape, and the Binotrol system “‘reads’’ the tape and con- 
trols the motion of the table. 

The table can be used in combination with a drilling 
machine, miller, or any other common machine tool to 
ream, sink, tap, mill, screw, or perform any of the usual 
machine-shop operations. The entire sequence of opera- 
tions is permanently preserved on the tape, which can be 
filed away and reused at any time. 
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Binotrol automatic positioning table manufactured by Barnes 
Engineering Company is ideal for repetitive runs and light 
manufacturing 


Preparing a tape is a relatively simple task that de- 
mands only a knowledge of the most efficient sequence of 
operations for the machine. Unlike a human operator, 
the tape feeds the same signal to the machine at each 
time; hence the human factors of fatigue, carelessness, 
etc., are eliminated and the machine will always per- 
form within its specified accuracy. 

In operation, the positions of the two lead screws are 
continually being compared with the required positions 
as indicated by the punched tape. When there is a dif- 
ference in position, a voltage is applied to two motors, 
one for the X and one for the Y position, which drive the 
lead screws to the required, or zero difference, position. 

Future models of the table will incorporate printed 
circuitry, thereby reducing the size and weight of the 
control console by at least one-third. The same control 
system can be applied to a table of larger size, and signals 
may be fed into the machine manualiy, as well as by 
punched tape, if desired. 


Pile Hammer 


A FREE-PISTONED, diesel-powered pile hammer was 
demonstrated recently for the press by McKiernan- 
Terry Corporation at Dover, N.J. It compares favorably 
with this company’s steam-powered pile drivers both 
operationally and economically and has the additional 
features of being completely self-contained, light, mo- 
bile, and versatile. Requiring neither a steam boiler 
nor an ait compressor, it is particularly suited for use 
where a mobile, fast-moving driving rig is required 
and where a steam generator would be inconvenient. 

The energy produced by the diesel pile hammer is 
comparable to that available from a steam driver of 
like size. It is measured by the weight of the ram times 
the number of feet the ram falls. The weight of the ram 
in the present model is 3000 Ib, and McKiernan-Terry 
plans to manufacture models with rams weighing 2000 
lb and 4000 Ib. The ram moves an average distance of 
6 ft; the distance it moves is determined by the resist- 
ance offered by the pile. The harder the drive, the 
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greater the stroke, and the greater the energy produced. 
Consequently, maximum energy is obtained when the 
driving is most difficult. The piston is free-falling 

The DE 30 (3000-Ib) hammer delivers 45 to 55 strokes 

fr minute with an average force per blow of 18,000 
t-lb. Operational tests show that the pile driver op- 
erates most efficiently with one to two-ton piles at a 
bearing of from 40 to 90 tons. 

Operation of the DE 30 is simple. The hammer, 
shown in the accompanying drawing, is worked by a 
single load line (A) from a 30 to 35-ton crawler or 
truck crane. It is started merely by lifting the ram 
(B) with the load line and allowing it to Fa Once 
started, the hammer operates at a speed and stroke de- 
termined by the pile resistance. 

During the downstroke, the ram actuates a metering 
pump (C) that delivers a measured amount of liquid 
fuel which falls into a pocket in the anvil block (D). 
When the ram strikes the anvil block, the fuel is atomized 
by the impact blow and then ignited by the heat of 
compression of the air caused by the falling ram. The 
edliens explosive force drives the ram upward and the 
anvil downward, adding a pushing effect on the pile 
that combines with the impact blow given as a result 
of the ram's striking the anvil. In this way self-timing 
is achieved by heat of compression and the impact 
atomization of the fuel by the ram. 

During the upward travel of the ram, exhaust ports 
(E) are opened, through which exhaust gases are scav- 
enged. When the ram reaches the top of its travel, 
it starts to fall, closing the exhaust ports. The driving 
cycle is then repeated. The hammer is stopped by pull- 
ing a rope (F) disengaging the fuel pump cam (G). 

A single load line operating on a 1-cu-yd truck or 
crawler crane is used for hoisting and lowering the 
entire hammer. This load line is the only cxnnmal tae 






























































Schematic drawing of McKiernan-Terry self-contained diesel pile hammer, illustrating 


one entire cycle of operation 
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A workman is shown stopping the action of a McKiernan- 
Terry DE 30 diesel hammer, in operation on a highway job 
for the Macco Corporation, Paramount, Calif., by pulling a 
rope that disengages the fuel-pump cam 


snail nection tothe hammer. It 
4 is attached to a_ built-in 
| trip mechanism used for en- 
gaging, hoisting, and drop- 
| ping the ram he the start- 
ing cycle. This trip mecha- 
nism prevents the ram from 
jumping out of its cylinder 
whenever the ram mects a 
heavy resistance. 

Incorporating built-in fuel 
and lubricant reservoirs, the 
hammer operates on a mini- 
mum of fuel. Sufficient ca- 
pacity for over three days 
of economical operation 
without refilling is provided 
by the 25-gal fuel tank and 
5-gal lubricant tank which 
make refueling stops infre- 
quent. The DE 30 uses 
about 8 gal of fuel and 1'/2 
gal of lubricant a day. 

A forced-lubrication sys- 
tem provides a continuous 
flow of lubricant to the 
wearing surfaces, and high- 
wear surfaces are plated 
with porous chrome for 





























641 








long life. A laminated rubber cushion ring minimizes 
shock to the cylinder-mounted pumps and pressure lines. 

The diesel pile hammer is assembled easily with a 
minimum of parts. Both cylinder and ram are of one- 
piece construction, and all parts subjected to high-shock 
stresses are made of special alloy steels to reduce the 
possibilities of breakage. Maintenance costs are low, 
and operating efficiency is increased by the ease of 
handling. 

A minimum of pile damage results from the use of the 
diesel hammer. a piling is driven with minimum 
hammer weight and maximum driving effort. 


Tractor Plant 


Tue world’s largest motor grader and wheel-type trac- 
tor plant was dedicated in Decatur, Ill., recently by 
Caterpillar Tractor Company. 

Built to accommodate the company's growing produc- 
tion of wheel-type tractors and motor graders and release 
facilities at Peoria for added output of crawler tractors 
and diesel engines, the new plant is situated on a 425- 
acre plot of land less than a mile northeast of Decatur. 

The two main buildings provide more than 840,000 sq 
ft of manufacturing and A space. 

The manufacturing building—730,400 sq ft in area— 





Wheel-tractor assembly line rises to permit tire installation 


without having to lift the machine. This 300-hp Caterpillar 
DW 21 Tractor will be tested, then moved to paint booth for 
steam cleaning, one prime, and two finish coats. 


is double-walled and equivalent to two stories high all 
along its 830-ft width and its 880-ft length. Two assem- 
bly lines extend nearly the entire length of the plant. 

Adjoining the front half of this building is the adminis- 
tration building which provides 53,581 sq ft of office 
space on two floors. 

Flexibility of manufacturing operations is built in the 
new Decatur plant. Overhead clearances, for example, 
with the exception of extra height for heat-treat and 34- 
ft-high crane bays, are not tailored to specific operations. 
The entire manufacturing building has a minimum 20-ft 
clearance from floor to truss. 

Other features that promote flexibility are the extra- 
long assembly lines to allow for possible addition of 
future models, an 8-in., unreinforced wood-block-covered 
concrete floor, which permits rearranging machines and 
special foundations with minimum effort and the gener- 
ous use of overhead Cleveland Tramrail. Office areas are 
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made flexible by the use of Q-flooring and prefabricated 
steel partitioning. 

Stretching through the north half of the manufacturing 
building for almost the entire length—800 ft—are the 
two assembly lines on which the Decatur-built Cater- 
pillar machines will move into final assembly. 

On one of the lines, the three motor-grader models, 
No. 12, No. 112, and No. 212, are assembled. The wheel- 
type tractors are assembled on the second line. These 
include the DW15, DW20, and DW21. 

From the assembly lines, the machines move onto the 
final adjustment floor, then to the paint booth located 
adjacent to the north wall of the plant. There they are 
spray painted and readied prior to shipment out of the 
plant. 


Free-Piston Auto Engine 


Tue first automobile in the world, the XP-500, to be 
powered by a free-piston engine was unveiled at the May 
15-16, 1956, dedication of the new General Motors Tech- 
nical Center, near Detroit, Mich. (See pages 644 and 
645.) Such engines have been under test he the past 
three years at GM. 

The XP-500's engine has no crankshaft or connecting 
rods, no rotating parts in the manner of a conventional 
auto engine with its pistons spinning a crankshaft. 
Basically its pistons operate like a bicycle tire pump or 
old-fashioned fireplace bellows, blowing hot gases 
through a pipe to a turbine. The spinning turbine 
powers the rear wheels of the car. 

The free-piston engine generates a nominal 250 hp and 
is described as a Siamese unit. 


This means it consists of two parallel cylinders, each 
containing a set of two horizontally opposed pistons, a 
departure from previous free-piston-engine desiga. 

Renae this type of engine has been used primarily 
in Europe for such large-size jobs as powering ships, 
locomotives, stationary power plants, and portable air 
compressors. 


These units usually consist of a large 





C. F. (Boss) Kettering, Fellow ASME, /eft, a General Motors 
director and research consultant, examines the free-piston 
engine under the hood of the new experimental GM car 
XP-500 with Lawrence R. Hafstad, center, GM vice-president 
and director of the Research Staff, and Arthur F. Underwood, 
Mem. ASME, head of the Mechanical Development Depart- 
ment, GM Research Staff. 
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bustion or the beginning of the power stroke. Intoke and exhoust ports ore still 


closed—air delivery volves ore open 


End of power stroke compressing air in bounce space to return pistons for next 
cycle. Exhoust and intake ports ore just opening to scavenge Diesel cylinder 
Exhaust goses escape to turbine, spinning turbine wheels for usable power. Air 


s being drawn into compressor cylinder 






































(7) | 
i{ 2 iz 


Ww) 


























TURBINE WHEEL 


?+———__ EXHAUST TO ATMOSPHERE 








Operating diagram of free-piston engine which is installed in General Motor’s recently announced XP-500 automobile 


single cylinder or banks of disconnected single cylinders 
each containing two pistons. 

An interesting feature of a free-piston engine is its 
ability to run on all types of mineral oils from high oc- 
tane gasolines to so-called Bunker “‘C’’ or residual fuels. 

In ee a GM experimental unit has been fueled with 
whale, peanut, and other vegetable oils. 

Although in an early experimental stage, the engine 
offers engineers many interesting possibilities with a new 
form of power not only for passenger cars but also for 
buses, trucks, and military vehicles. 

It has few high precision parts as compared with con- 
ventional auto piston engines and gas turbines. Also, 
engineers say, it is inherently balanced so that it operates 
virtually without vibration, and the comparative ab- 
sence of rotating parts would cause little wear of rubbing 
metals. 

The pistons are arranged opposite one another in hori- 
zontal cylinders. An air-fuel Hobe fired between them— 
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with injectors like a diesel—drives the pistons apart, 
compressing air at the ends of the cylinders. 

The compressed air bounces the pistons back toward 
inner ‘‘dead center’’ and, as they travel inward, they also 
compress air that pumps into a diesel cylinder. The back- 
and-forth movement continues to compress air which is 
piped to a turbine. 

Because these exhaust gases pumped to the turbine are 
relatively cool, no higher than 900 F, the turbine blades 
can be made of noncritical, nonstrategic materials. 

This feature also is attractive because gas-turbine en- 

ines, such as those in GM’s Firebird I and II, use al- 
ee that are relatively scarce and expensive. 

In the XP-500 the free piston unit or ‘‘air pump’ is un- 
der the hood. The pipe to the turbine runs along one 
of the car's side or B rsa frames, thus giving the pas- 
senger compartment a “‘flat floor."’ In the rear compart- 
ment the turbine is combined with the transmission-axle 
unit, transmitting power to the rear wheels. 
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For off-the-road tests of both produc- 
tion and experimental auto engines, this 
is a typical dynamometer cell operated 
by General Motors Research Staff at GM 
Technical Center. Outside the cell itself 
is the instrument and control console. 
The 330-acre, 25-building Technical 
Center, dedicated on May 16, 1956, is 
GM’s challenge to the technological 
advance of America. 





Equipped for virtually all types of experi- 
mental melts is this foundry operated by 
Metallurgical Engineering Department 
at the GM Technical Center. Like other 
special purpose areas at the Center, it 
features maximum flexibility. The tech- 
nical center includes four central staff 
organizations—Research, Engineering, 
Styling, and Process Development. 
There is also a Service Section which 
maintains the buildings and grounds. 


Interior view of Research Wind Tunnel building with Chevro- Temperatures down to —90 F can be obtained in the Center’s 
let Biscayne in test area on 200-hp chassis dynamometer. Air- Cold Test Laboratory. The LaSalle Il, one of the GM “dream” 


streams up to 100 mph can be generated. cars, is shown here on the chassis dynamometer. 
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In this dynamometer room engineers are preparing to run a This dynamometer test cel] is used to evaluate automatic 
test in which the combustion can be photographed at high transmission gears by the research staff at the GM Techni- 
speed—more than 1000 pictures per sec—through a “window” cal Center. Shown on the dynamometer in the foreground 
in the top of a single-cylinder test engine. is a Powerglide unit. 


General Motors Technical Center .. . 


.. dedicated to a “better tomorrow through research today” 


One thousand gallons of water a minute 
swirls over this large flow table in the 
hydraulics laboratory at the Center. It 
courses through “straightening vanes,” 
which can be seen in the foreground, and 
flows around oversize wooden turbine 
blades. From studies of flow patterns on 
this testing device, engineers of Engi- 
neering Staff's Transmission Develop- 
ment group can determine the best 
shapes for turbine-blade designs in auto- 
matic transmissions and torque con- 
verters for automobiles, trucks, and 
buses. 
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Honing Machine 


Wuart is claimed to be the largest vertical honing ma- 
chine in the world has been inatalied within recent weeks 
at the works of the Ingenieursbureau Lemet Chromium 
H. van der Horst N.V., at Hilversum, Holland. It was de- 
signed and made to their requirements by the Maschinen- 
fabrik Gehring K.-G., of Stuttgart-Ruit, Germany, 
and has a vertical stroke of 4m (13 ftlin.). It will hone 
cylinders up to a maximum bore of 800 mm (31'/2 in.). 
For some years the firm has had in use a vertical honing 
machine, by the same makers, with a stroke of 2.65 m, 
which could be used for cylinders of greater stroke by 
fitting — spindle parts, but the adjustment took 
time. he new machine, which weighs 29 tons, will 
enable the largest cylinder liners to be honed without 
changing the spindle. 

The workpiece carrier has a travel of 3 ft 11'/, in. to 
allow the center of the work to be brought into line with 
that of the spindle, which is 2 ft 117/15 in. from the col- 
umn face. The honing head is fitted with an auto- 
matic sizing device which measures the bore while hon- 
ing is in progress and, when the desired diameter is 
reached, stops the spindle and raises the head to the top 
of the stroke. 

The spindle is driven by a 55-hp motor at speeds which 
are variable in steps between 10 and 100 rpm. The stroke 


' Correspondence with Mr. Petree should be addressed to 36 May- 
ficld Road, Sutton, Surrey, England. 





Honing head of machine at 
top of stroke, showing 
stones 


General view of model GR 
4000 SW honing machine for 
diesel-engine cylinders 
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Method of clamping the workpiece and showing also the 
ring of nozzles to spray coolant round the revolving head 
of the honing machine 


is steplessly variable and is hydraulically actuated, with 
a separate motor, of 34 hp, to provide the power. Con- 
trol is hydraulic, operated by push-buttons from a 
panel on the side of the column. There are also start and 
stop push-buttons on the workpiece carrier. 

Ample clearance is allowed for handling work into and 
out of the machine, the height from the table of the 
workpiece carrier to the spindle nose in its uppermost 
position being 15 ft 1 in. The machine is highly adapt- 
able in its range of work, as bores as small as 4 in. in 
diam can be honed; yet large cylinders, requiring 0.6 to 
0.8 mm stock removal, can be completely honed in 90 
to 100 min. The electrical equipment operates on alter- 
nating current at 380 volts and 50 cycles. 


Pneumatic Comparator 


Tue Metrology Division of the National Physical 
Laboratory, England, has developed an apparatus for the 
rapid and precise measurement, by pneumatic gaging, of 
variations in diameter of bores. The range in diameter is 
from 2 in. to 6 in. (51 mm to 152 mm) and it is stated 
that the accuracy obtainable is within +0.00001 in. 
(+0.25u). 

Referring to the diagrammatic section, the pneumatic 
comparator works as follows: Two tubular sieagers A 
and B, are free to move independently in a closely fittin 
bore in the body D. The plunger A is upeliaplnaded 
against the body, and B is spring-loaded against A. 
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Small pins in guides prevent the plungers rotating and 
stop them from falling out in handling. In the wall of 
the body D is cut a parallel-sided window, the inner ex- 
tremities of which are masked by the plungers except for 
a small rectangular slot. The length of the slot is con- 
stant, being fixed by the width of the window, but the 
amount of opening depends on the separation of the two 
plungers. Air flowing into the body passes through the 
slot and thence escapes to atmosphere through vents in 
the walls of the plunger A and the body D. 

The outer end of the plunger A is tapped to take a 
collet assembly carrying the rod E, at the end of 
which is a tungsten-carbide insert, radiused to form an 
anvil. 

A similar insert forms the extremity of plunger B. 
These anvils contact the bore at opposite ends of a ciate 
ter, which thus controls the separation of the plungers 
and the area through which the air can escape. The 
knurled screws on the measuring head are for the initial 
rough adjustment and the final precise adjustment of the 
rod E within the bore. The head is located in the bore 
by the rectangular plate H, in which it is held firmly by 
the large knurled screw underneath the plate. The 
contact surface on the head is a shoulder which is 
machined accurately square with the common axis of the 
plungers. 

The plate has radiused edges and so forms a chordal 


ace 

(c) 
Diagrammatic section showing how NPL pneumatic com- 
parator works 


plane, parallel to the axis of the bore. As the axis of 
the plungers is perpendicular to this plane and bisects it 
transversely, it follows that the anvils on the ends of the 
plungers must lic in a diameter of the bore. The measur- 
ing head is manipulated within the bore by means of the 
air-inlet tube, which is provided with an ebonite hand- 
gtip for this purpose; and as the air-inlet tube may be of 
any length within reason, measurements may be made in 
the interior of a long bore. 

The indicating unit is a scale and pointer instrument 
made by the Sigma Instrument Company, Letchworth, 
England. Air at about 30 psig is supplied to a regulator 
within the instrument, from which it is delivered at a 
closely controlled ee P, of 5 psig to the first orifice 
in the measuring head. The actuating diaphragm cap- 
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Complete assembly of NPL pneumatic comparator for measur- 
ing bores 


sule is exposed externally to this constant pressure and 
internally to the variable pressure, p, between the two 
orifices. The movement of the capsule is magnified 
mechanically to move the pointer over the scale. Full- 
scale deflection of the pointer represents a change in the 
pressure p from 3.25 to 3.75 psig, corresponding to a 


change in the ratio f from 0.65 to 0.75. 


The instrument was calibrated by mounting the meas- 
uring head with the anvil B fixed in position and apply- 
ing measured displacements to the anvil A. The sensi- 
tivity was adjusted so that unit division on the scale 
corresponded to an anvil displacement (= a change in 
diameter) of 0.000005 in. (0.125u). This represented an 
over-all magnification of about 20,000, with an effective 
range of 0.0003 in. (7.54) at any given setting of the 
measuring head. 


Measuring head for NPL pneumatic comparator for bores 
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Overhead cranes in Boeing Airplane Company’s mother plant at Renton, Wash., loading B-47 fuselage section mockup 


Materials Handling 


Modern Materials Handling as Employed 
by Boeing Airplane Company, Seattle 
Division, by Bayne Lamb, Bocing Airplane 
Company, Seatile, Wash. 1956 ASME 
Spring Meeting paper No. 56—S-5 (multi- 
lithographed; available to Jan. 1, 1957) 


Tuus paper describes the organization of 
the materials-handling department, types 
of equipment used, cost and mainte- 
nance of equipment, scheduling of ma- 
terials to be moved, and movement of 
materials along the assembly line. 

The most predominant type of handling 
equipment used is the fork truck; Boeing 
has 180 of these, ranging in size from 1000 
to 15,000 Ib capacity. Along with the 
fork trucks, the in-plant material move- 
ment is accomplished with the use of 
many conveyers, ihdustrial trucks, dic 
handlers, mobile cranes, overhead cranes, 
towing tractors, shop lifters, hand jacks, 
etc. 

The installation of two-way radios to 
aid in materials handling has been a 
profitable addition both monetarily and 
servicewise. By the use of radio, Bocing 
has been able, even through a period of 


growth, to maintain an expeditious serv- 
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ice group with comparative small addi- 
tions in either mechanical equipment or 
manpower. 

Bocing’s operation is a_ centrally 
operated unit with drivers dispatched to 
their various assignments by a dispatcher. 
In the past it was necessary for the driver 
to receive the job at the dispatch station 
on a dispatch slip. Therefore it was 
necessary for the driver either to return 
to the station after each assignment or to 
find the nearest telephone and call in. 
Through the addition of the radio units, 
Bocing has been able to eliminate 50 per 
cent of the deadheading or the nonpay- 
load trips and has also effected savings in 
overhead cranes and highway-equip- 
ment operation by utilizing radio in the 
same manner. Savings in time, man- 
power, and equipment are similar. 


Handling Timber With the Fork-Lift 
Truck and Materials Carrier, by N. D. 
Thompson, Gerlinger Carrier Company, Dal- 
las, Ore. 1956 ASME Spring Meeting paper 
No. 56—S-4 (multilithographed; available 
to Jan. 1, 1957.) 


Tuus paper describes the use of the fork- 
lift truck and materials carrier in the lum- 


ber industry in general, and specifically 
the handling of logs with the fork-lift 
truck. The problems encountered, some 
necessary design and operational fea- 
tures, and the limitations as well as the 
advantages of the type of equipment are 
explained. Theconclusions shown in this 
paper describe how these units may be 
ased successfully, and what the future 
may be for this type of operation. Recent 
applications of heavy-duty fork-lift 
trucks to log handling have shown them 
to have considerable economic advan- 
tages over the old methods. These 
trucks must have a capacity of at least 
16,000 to 20,000 Ib, and must be designed 
with at least 45 per cent of the vehicle 
weight on the drive wheels and some 
strengthening of the boom. 

A ‘log push-off”’ carriage consisting of 
two vertical arms pivoted at the top and 
actuated by hydraulic cylinders has been 
found advantageous in unloading. With 
it, logs can be cold-decked up to the maxi- 
mum lift height of the truck. Also grow- 
ing in favor is the straddle-type material 
carrier, used primarily for transporting 
and capable of average maximum speeds 
of about 25 mph. 
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The major economic advantage of the 
fork-lift truck is said to be reduction of 
manpower needed to handle logs. A 
secondary benefit, however, lies in the 
more efficient use of operating time of 
other equipment, particularly logging 
trucks and tractors. 

Another departure from ordinary prac- 
tice is elimination of the log pond in 
favor of so-called ‘‘dry-pond"’ operation, 
wherein all logs are either cold-decked or 
fed directly to the multiple conveyer 
chains leading to the saw. This results 
in greater safety, since it places the opera- 
tor close to the load, but with adequate 
protection allows him to position the logs 
exactly in the desired location. Elimina- 
tion of cables and hooks keeps workers 
off and away from logs. 


The Carrier Method of Handling as 

Applied in the Steel Industry, by Carl 
aye Clark Equipment Company, Benton 
Harbor, Mich. 1956 ASME Spring Meetin 
paper No. 56—S-6 ¢- 
available to Feb. 1, 1957 


multilithographed ; 


Tuis paper describes how the carrier 
method of handling can be utilized in the 
stecl industry to provide more flexible and 
more economical handling of in-process 
material. Data obtained from various 
mills actually operating carriers are used 
to demonstrate the effectiveness and 
economy of carrier operations. 

Basically, the carrier method of 
handling involves the use of a rubber- 
tired straddle truck which drives over 
and straddles the load of steel to be 
moved. The steel is moved and stored 
on low-cost wooden or steel members 
known as bolsters. These bolsters are 
made to handle all sizes and shapes of 
steel. 

Introduction of the carrier method of 
handling in steel plants has produced 
savings enough to pay for the carrier in 
lessthana year. Asaresult, applications 


in the steel industry have been on the in- 
crease ever since the first application. 
The average amount of steel is 64 tons per 
hour for a truck of 50,000-lb capacity, 
and the hourly operating cost is $6.10. 
These figures indicate an average cost of 
9.53 cents per ton of steel handled, which 
compares with 15 cents per ton for rail- 
road switching equipment. 

Low-cost storage areas are also indi- 
cated as one of the advantages of straddle- 
truck handling systems, since they permit 
removal of materials from under crane- 
ways, where space is valued in some in- 
stances at $12 per sq ft, to areas worth, 
in some instances, only 10 cents per sq ft. 
Thus floor space can be used more effec- 
tively for production facilities. 

Other important advantages of the 
carrier method of handling are as fol- 
lows: 

The problems of transportation, ma- 
terials control, and scheduling are sim- 
plified; materials deliveries to the mills 
are made more quickly and they are made 
on time; confusion and congestion in 
and around the mills are decreased. 


Outstanding Materials-Handling Prac- 
tices in the Pulp and Paper Industry on 
the West Coast, by F. D. Helversen, 
Crown Zellerbach Corporation, San Fran- 
cisco, Calif. 1956 ASME Spring Meeting 
paper No. 56—S-1 (multilithographed; 
available to Jan. 1, 1957). 


Tuis paper consists of 19 actual cases 
which endeavor to show the most modern 
and useful materials-handling methods 
employed in the operations of five West 
Coast companies. No theoretical con- 
siderations are given. The actual prac- 
tices illustrated are as follows: Logging 
operations, wood handling at mill, chip 
handling, pulp handling from machine 
to railroad car, shipboard handling of 
paper rolls, converting plant materials- 
handling systems, wholesale-warchouse 


matcrials-handling system, and some 
experiments with glue-locked unit 
loads. 


The Design of Over-Hanging Attach- 
ments for Crawler Tractors, by R. C. 
Shoemaker, Mem. ASME, Hyster Company, 
Portland, Ore. 1956 ASME Spring ewer 3 
paper No. 56—S-2 (multilithographed; 
available to Jan. 1, 1957) 

Tue author studies the problems en- 
countered when mounting overhanging 
equipment on standard crawler tractors, 
making due allowance for track oscilla- 
tion, front spring action, and structural 
limitations of the tractor. Solutions to 


the problem are given by examples of suc- 
cessful tractor equipment. 





Unique cable-operated track-mounted 
bulldozer. Overhead frame allows track 
oscillation without affecting height of 
blade. 


One such example is a cable-operated 
track-mounted bulldozer. This is a 
unique but successful solution to the prob- 
lem of operating a cable-controlled dozer 
without loading the front end of the 
tractor body. Here an overhead frame is 
loosely supported at each crawler and at 
the rear of the tractor body, respectively. 
The frame projects over the front of the 
engine to suspend the dozer blade from a 
point that follows the average and is not 
dependent directly on the position of 
either crawler. 





Ross Series 100 rubber-tired straddle carrier moving a bulky crane girder. 
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The girder is 92 ft long and weighs 22,000 Ib. 
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Gas Turbine Power 


A Pod-Mounted Gas-Turbine-Driven 
Auxiliary Power Unit, by R. Kress, Solar 
Aircraft Company, San Diego, Calif. 1956 
ASME Spring Meeting paper No. 56—S-10 
eam available to Jan. 1, 
1957). 


Tuis paper describes the requirements, 
design, and construction of an air-borne 
gas-turbine-driven auxiliary power unit 
installed in a streamlined pod. The unit 
was designed and developed by Solar Air- 
craft Company for use on the Convair C- 
131B airplane. The pod is designed to 
furnish either a-c or d-c electric power to 
the aircraft and can be used singly or in 
combination as aircraft requirements dic- 
tate. The units are completely inde- 
pendent of the aircraft engines or sys- 
tems, except for fuel supply and electric 
power for starting. Normally two com- 
plete pod units are used per airplane, one 
mounted on the lower surface of the wing 
on each side of the fuselage. Each is at- 
tached by means of a standard bomb 
shackle. The pods are equipped with a 
complete fire-detection-and-extinguishing 
system, as well as provisions for anti- 
icing the air inlet. 





-” 


Expoloded view of pod-mounted a-c 
auxiliary power unit 


The need for an auxiliary air-borne 
generator arises from the increased loads 
of present-day and proposed airliners, 
which carry more passengers, have 
greater range, and require a higher degree 
of passenger safety and comfort, such as 
food cooking and refrigerating facilities, 
lighting, pressurization, and air-condi- 
tioning equipment. Likewise, with the 
development of new navigational aids 
and communications equipment, military 
aircraft have been designed for all- 
weather operation, imposing greater 
loads on the electrical system. In addi- 
tion, more extensive use of electronic 
search, fire-control, and guidance equip- 
ment has contributed to the increase in 
the electrical system loads. 

Much of this electric power must be of 
a specialized type. Radio, radar, and 
navigation gear require large amounts 
of constant-frequency a-c power. Witha 
few exceptions, provisions for a constant- 
speed takeoff have not been incorporated 
on main propulsion engines. The space 
required by a large generator often can- 
not be found in the limited envelope given 
the designer of the modern aircraft gas 
turbine. In addition, certain of the air- 
plane's electric loads must be supplied 
when the ship is on the ground, at times 
when it is awkward and very inefficient 
to run up a main engine, and at an air- 
field where logistics problems have made 
the furnishing of ground-power units im- 
practical. These requirements have com- 
bined to create a situation which is al- 
most impossible to satisfy with genera- 
tors mounted on the main engines, and are 
responsible for the ever-increasing use of 
auxiliary power units. 

The advantages of the auxiliary genera- 
tor described in the paper include low- 
weight-horsepower ratio, small size in 
relation to horsepower, ability to start 





Convair C-131B airplane, showing two gas-turbine-driven auxiliary-power-unit pods 


in place 
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and operate at low temperatures, ease of 
maintenance, ability to operate on a 
variety of fuels, high flywheel effect, and 
simple operating controls. 


Portable 5000-Kw Railway and Skid- 
Mounted Gas-Turbine Power Plants, 
by H. H. Rupp, Assoc. Mem. ASME, West- 
inghouse Electric Corporation, Lester, Pa., 
and W. N. Hornberger, Assoc. Mem. ASME, 
Westinghouse Electric Corporation, San 
Francisco, Calif. 1956 ASME Spring Meet- 
ing -_ No. 56—S-7 (multilithographed; 
available to Jan. 1, 1957). 


Tue portable 5000-kw  gas-turbine 
power plant, originally built for the U. S. 
Army, is one of the first mobile gas-tur- 
bine power-generating plants in this 
country and offers new flexibility in 
power generation and distribution. It is 
expected to find use in case of service in- 
terruption because of enemy attack, local 
disaster, flood, fire, drought in hydro- 
power regions, or other conditions. Al- 
though distribution systems are inter- 
connected to permit interchange of 
energy under adverse situations, local 
disaster conditions can disrupt service 
badly needed for rescue and reconstruc- 
tion purposes, and a quick means of sup- 
plying this emergency power becomes of 
paramount importance. 

The Army plant is mounted on two 54- 
ft-long railway cars. One car contains 
the gas-turbine-generator unit, all its aux- 
iliaries, and the auxiliary control panel. 
Fuel-oil day tanks are located beneath 
this car. The second car provides space 
for the 6250-kv ampere outdoor-type 
transformer, 150 and 50-kw starting and 
auxiliary diesel-engine sets, switch- 
boards, turbine remote-control panel, car- 
heating and air-conditioning equipment, 
storage battery, and axle-driven genera- 
tor. 

The gas turbine operates on the simple 
cycle of the combustion gas passing into 
the turbine with direct exhaust to the at- 
mosphere. Incoming air is compressed to 
6 atm for introduction into the combus- 
tion chamber. Full-load thermal ef- 
ficiency is 18.5 per cent. 

To facilitate maintenance, a continuous 
horizontal joint is provided in the com- 
bined compressor and turbine casing, 
with vertical joints between each com- 
ponent. Hence the covers may be lifted 
individually or as a unit without disturb- 
ing the rotating element. The stationary 
blading is in an assembly that easily can 
be removed from both the top and bottom 
sections of the casing without disturbing 
the rotor. 

As to the flexibility of the Army plant, 
a crew of ten men can place it in service in 
5 hours. This includes: (1) Starting up 
the auxiliary generator to get power for 
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Transformer (control car) of portable 5000-kw railway gas-turbine power plant 


lights; (2) removing transportation 
blocking from turbine and generator; 
(3) removing roof sections and erecting 
exhaust stack; (4) making necessary 
plug-in connections between cars; (5) ad- 
justing transformer to correct output 
voltage; (6) making electrical connec- 
tions between railway car and electrical 
distribution system; and (7) connecting 
fuel lines to day-tank supply. 

Maintenance costs have been estab- 
lished at approximately $1.50 per in- 
stalled kw per year on a unit of this size 
and type. Availability records in excess 
of 8300 operating hours per year including 
a complete plant inspection of two weeks 
has proved it to be a dependable and re- 
liable power plant. 

This newest gas turbine is a mobile 
power plant with almost universal flexi- 
bility and yet commensurate with com- 
mercial power-plant design. There has 
been no attempt made to sacrifice life or 
dependability for a reduction in weight, 
yet maximum usage has been made of 
auxiliary equipment to keep the plant 
size to a minimum. The greatest asset 
in a plant of this type is that it pro- 
vides a source of mobile power that is 
dependable and capable of long-time 
operation. 


The Versatile Gas Turbine, by H. R. 
Schelp, AiResearch Manufacturing Com- 
pany. Phoenix, Arizona, 1956 ASME Spring 

eeting paper No. 56—S-11 (multi- 
lithographed; available to Jan. 1, 1957). 


Some of the characteristic properties of 
the gas turbine and its versatility are dis- 
cussed. The gas turbine consists basic- 
ally of four major components; namely, 
the compressor, the combustion chamber, 
the expansion turbine, and the acces- 
sories. 

The expansion turbine provides the 
mechanical energy required by the com- 
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pressor and the accessories in addi- 
tion to free shaft power. The turbine 
can be arranged to drive an oversized 
compressor which can supply compressed 
air bled off in the form of pneumatic 
energy. 

An important basic difference in the 
development of reciprocating engines 
and gas turbines is that higher powers 
can be achieved in reciprocating engines 
by adding cylinders. Higher power, at 
given inlet-flow Mach numbers, is 
achieved in gas turbines only by designing 
a larger machine. Therefore the de- 
velopment of a new gas turbine is more 
expensive. The author investigates the 
feasibility of designing the various com- 
ponents so that they can be combined to 
serve a multitude of applications and thus 
justify the larger expenditure. 

The compressor, combustion chamber, 
expansion turbine, and accessories can be 
common among gas-turbine units ac- 
complishing a variety of tasks. The 
author discusses the more elementary 
combinations of these common com- 
ponents: gas-turbine power unit, rigid; 
gas-turbine power unit, floating; gas- 
turbine compressor; gas-turbine com- 
pressor and power unit; gas-turbine uni- 
versal. He shows that the large ex- 
penditure required for the development 
of a new gas turbine is justified by its 
simplicity, allowing many different de- 
signs. 

The author concludes that the proper 
application of controls and safety fea- 
tures results in highly versatile, light- 
weight, and dependable engines, and he 
suggests that a single-stage compressor 
with a pressure ratio greater than 6:1 
combined with a single-stage turbine and 
a variable-area nozzle may represent the 
next major step in the development of 
auxiliary gas-turbine engines. It is also 
fairly certain that in the future con- 
siderably higher gas temperatures will be 


used to provide lighter and more efficient 
engines. 


Metal Processing 


High-Flying Ti, by S. R. Carpenter, Gen- 
eral Dynamics Corporation, San Diego, 
Calif. 1956 ASME Spring Meeting paper 
No. 56—S-13 (multilithographed; avail- 
able to Jan. 1, 1957). 


Merits of titanium alloys are evaluated 
in relation to other materials for super- 
sonic aircraft. Considerations are out- 
lined for the use of heat-treated titanium 
alloys in design and production. Design 
and shop processing for stretch wrap 
forming at room temperature is reviewed, 
and hot forming is discussed. 

From the standpoint of aerodynamic 
heating occurring at high Mach num- 
bers, titanium appears to be one of the 
most useful metals for aircraft construc- 
tion because it has a high strength- 
weight ratio at temperatures up to 600- 
800 F, depending on the alloy. 

Comparing the benefits of titanium 
with aluminum and steel, the author dis- 
cusses its strength-weight properties, 
heat-treat considerations, fatigue charac- 
teristics, and shop-forming methods with 
reference to aircraft. He asserts that 
since production of airplanes with speeds 
in excess of 1600 mph and boundary- 
layer temperatures above 350 F is rapidly 
approaching, aluminum alloys can no 
longer be used efficiently. Furthermore, 
the high-strength steels must be used 
with caution above 400 F because their 
drawing temperature is about 450 F. 


. 


Wood Technology 


Glued-Laminated Timber Construction, 
by V. Ketchum, Timber Structures, Inc., 
Portland, Ore. 1956 ASME Spring me 
paper No. 56—S-15 (multilithographed; 
available to Jan. 1, 1957). 


Tus paper discusses the history of 
standards development in the glued- 
laminated structural-timber construction 
industry, determination of wood stresses, 
modification of stresses, construction de- 
sign, stitch bolts, thickness of lamina- 
tions, nailed arches and frames, high- 
frequency gluing, lumber, appearance 
grades, scarfs, adhesives, manufacturing 
steps, laminating equipment, technical 
control, inspection, protection of struc- 
tural members, nail-pressure gluing, field- 
type gluing, wood-pressure treatments, 
effects of cold temperatures, durability of 
glue lines, effects of vibration, checking 
of glued timbers, fire resistance, and 
problems of the laminator. 

The author enumerates the advantages 
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of glued timbers as tollows: Glued tim- 
bers can be built to any shape or design, 
straight, curving, or tapering. They are 
smaller strength for strength or stronger 
size for size than sawn timbers. They 
can be built to any size or length that 
can be handled and iransported. All 
American structural woods glue easily 
and well so that glue lines are as strong 
and as durable as the wood. Large 
timbers can be seasoned throughout and 
do not have the checks and splits that 
are the trade-mark of large old-time 
wooden timbers. Small sizes and short 
lengths can be welded together and at 
last a timber stretcher has been invented. 
Pieces of wood can be so combined that 
the whole is stronger than the summa- 
tion of its parts. 


Lateral Tests on Full-Scale Lumber and 
Plywood-Sheathed Roof Diaphragms, 
by J. W. Johnson, Oregon Forest Products 
Laboratory, Corvallis, Ore. 1956 ASME 
Spring Meeting paper No. 56—S-16 (mul- 
tilithographed; available to Jan. 1, 1957). 


Tue results of testing 20 full-scale wood 
roof diaphragms in lateral loading to 
determine the influence of construction 
variables on resistance to static loads, 
simulating wind, earthquake, and blast 
forces, are discussed. The tests results 
indicate that differences in assembly of 
diaphragms can cause great variation in 
strength and stiffness. 

Used in the tests were full-scale wood 
roof diaphragms measuring 60 X 20 ft. 
The diaphragms were tested in a steel- 
and-timber truss arranged to allow hori- 
zontal mrovement only. Loads were ap- 
plied by hydraulic jacks. 

Highest strength and stiffness were ob- 
tained with diagonally lumber-sheathed 
specimens having stiffened flanges. All 
framing and sheathing lumber was Doug- 
las fir surfaced on four sides. Joists were 
2 X 10 in. and sheathing was 1 X 6 in. 
Plywood-sheathed diaphragms with 
blocking were found to be stronger than 
lumber-sheathed diaphragms without 
stiffened flanges, and plywood-sheathed 
diaphragms without blocking resisted 
deflection about as well as diagonally 
lumber-sheathed diaphragms without 
stiffened flanges. The plywood was 
Douglas fir interior unsanded C-D 
sheathing grade, including 3-ply */s-in. 
and 5-ply */:in. thicknesses. 

Longitudinally lumber-sheathed dia- 
phragms had comparatively low and 
inadequate resistance to test loading. 

A number of other variables were com- 
pared, including dry versus green lumber, 
nailing, use of corrugated metal fasteners, 
variations in reinforcement, use of a her- 
ringbone pattern of sheathing, effect 
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of skylight openings with conventional 
framing, and effect of different length- 
width ratios. 


How RF Concerns the Wood Industry, 
by J. W. Mann, Mann-Russell Electronics, 
Tacoma, Wash. 1956 ASME Spring Meetin 
paper No. 56—S-17 (multilithographed; 
to be published in Trans. ASME; available 
to Jan. 1, 1957). 


Hicu-frequency alternating currents to 
the order of several millions of cycles per 
second applied to dielectric materials are 
referred to as “‘RF heating,’’ and are 
used widely in wood lamination as a 
means of setting synthetic adhesives in 
such members. Aspects of Federal rules 
and regulations and the needs of industry 
are set forth. Means of accomplishing 
industrial applications; methods of esti- 
mating time cycles; and the unique prop- 
erties of the high-frequency field of force 
such as selectivity to conductive paths 
and nonuniformity of the heat placement 
in dielectrics are covered in some detail 
with specific examples. 


Fuels Technology 


Wood-Refuse Spreader-Stoker Firing of 
Two Steam Generators, by R. W. Mar- 
tin, Jr., Eugene Water & Electric Board, 
Eugene, Ore. 1956 ASME Spring Meetin 
paper No. 56—S-21 (multilithographed; 
available to Jan. 1, 1957). 


Tus paper covers some of the design, 
operation, and maintenance experience 
obtained during the installation and 
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operation of one large spreader-stoker- 
fired wood-refuse-burning boiler and the 
conversion of one smaller Dutch-oven- 
fired boiler to spreader-stoker firing. This 
experience extends over a period of five 
years and 60,000 hr of boiler operation. 

The conversion of the Dutch-oven 
boiler resulted in faster response to load 
changes, more applicable to combustion 
control, better availability for service, 
and excellent adaptability to multiple 
fuels. Installed in 1950, the unit was 
equipped for multiple fuel firing—oil, 
coal, or wood refuse. The solid fuels are 
burned on a traveling grate having me- 
chanical spreader-stoker feed. 

The wood-refuse fuel is fed to the bin 
storage from an incoming 30-in-wide belt 
conveyer onto a belt shuttle conveyer 
which distributes the fuel across the full 
30-ft width of the storage bin. This bin 
is sectionalized to provide separate stor- 
age for both wood waste and coal. 
Capacity of the bin is 30 units (200 cu ft 
per unit) of wood refuse and 20 tons of 
coal. The drag chains shown in the bot- 
tom of the bin are of the H-112 type. 
One set of two chains supplies each of 
eight fuel feeders by dragging fuel from 
under the storage bin in a direction away 
from the furnace, the fuel dropping 
through the chain links and traveling 
with the bottom links toward the fur- 
nace where they again drop through the 
links down the fuel shoots to the me- 
chanical spreader stokers of the standard 
coal-feeder type altered to accommodate 
the greater volume necessary for han- 


dling wood refuse. 
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Processes and Product Improvements to 
Be Anticipated With Natural Gas, 
by R. C. LeMay, Mem. ASME, Seals Corp. 
of America, Dresher, Pa., 1956 ASME Spring 
Meeting paper No. 56—S-14 aa 
lithographed; available to Jan. 1, 1957) 


Tuis paper reviews a number of new or 
recently improved heat processes now em- 
ployed in areas where natural gas is 
already in use, and which may be of 
interest to Pacific Northwest engineers 
with the arrival of natural gas in that 
area. 

Applications discussed by the author in 
which natural gas offers advantages over 
other types of fuel include metallurgical 
uses, food baking and drying, brazing, 
glassworking, varnish cooking, and 
direct heating of flowing aqueous ma- 
terials. 

He points out that natural gas has 
many technological advantages over 
other fuels which are even more im- 
portant than its lowcost. Some of these 
are cleanliness, uniformity of heating, 
and flexibility of application—features 
thar suit it for direct-fired applications as 
integral parts of automated production 
lines. 


Heat Transfer 


Selection of Optimum Configurations 
for a Heat Exchanger With One 
Dominating Film Resistance, by Dr. E. 
R. G. Eckert, Mem. ASME, and T. F. Irvine, 
University of Minnesota, Minneapolis, 
Minn. 1956 ASME Spring Meeting paper 
No. 56—S-20 (multilichegraphed. avail- 
able to Jan. 1, 1957). 


Tuis paper considers the problem of 
optimizing heat exchangers in which the 
heat resistance on one side is so small 
that it can be neglected. Such applica- 
tions as occur in nuclear-reactor design 
have made this type of study particularly 
desirable. The paper compares different 
heat-exchanger geometries on the basis of 
pressure drop, frontal area, and space 
and weight requirements. It also dis- 


Jury, 1956 





cusses the possibility of improvement in 
the performance of a heat exchanger by 
arranging it at an angle with the on- 
coming coolant stream. The author 
shows that considerable savings in the 
power expended can be obtained by a 
proper choice of the exchanger geometry 
especially when the heat-exchanger 
weight is of primary importance. 


Flow Through Annular Orifices, by K. 
J. Bell, General Electric Company, Richland, 


Wash., and O. P. Bergelin, Mem. ASM 
University of Delaware, Newark, Del. 
Meetin paper No. 


1956 ASME Sprin 
56—S-22 (mulrilitho 
Jan. 1, 1957). 


ogtaphed; available to 


Coefficients for the annular orifice 
formed between a circular disk and a cy- 
lindrical tube are reported for several 
orifices having disk-diameter to tube- 
diameter ratios between 0.95 and 0.996, 
and orifice length-to-width ratios from 
0.118 to 33.3. The orifice Reynolds 
number range is from 5.0 to 20,000 for 
both tangent and concentric orientations 
of the disk. Theoretical and semi-em- 
pirical equations are developed to pre- 
dict coefficients for annular orifices. 


Power 


The First Commercial Steam Generator 
at Supercritical Pressure, by J. D. An- 
drew, Mem. ASME, The Babcock & Wilcox 
Company, New York, N. Y. 1956 ASME 
Spring Meeting paper No. 1 gah (multi- 
lithographed; available to Jan. 1, 1957). 


Tus paper is a discussion of the back- 
ground and history, theory of operation, 
design, functional considerations, and 
fabrication of the first commercial super- 
critical-pressure boiler. The tests made 
explore the following: Properties of the 
fluid; pressure-drop characteristics with 
variations in mass flow, pressure, and 
temperature; response characteristics and 


the control required; heat-transfer rates 
of the fluid film; water-conditioning re- 
quirements; and internal conditions as af- 
fected by water conditions, heat fluxes, 
mass flows, pressures, temperatures, and 
flow arrangements. 


Integration of Steam and Hydro Power 
in Northern California, by Walter 
Dreyer, Pacific Gas and Electric Company, 
San Francisco, Calif. 1956 ASME Spring 
Meeting paper No. 56—S-8 (in type; to be 
published in Trans. ASME; available to Jan. 
1, 1957) 


Tuis paper reviews the history of in- 
stallations and integration of steam and 
hydro power in northern California. The 
functions of steam-generated power are 
outlined as the following: Effecting the 
best system economy, stand-by at im- 
portant load centers, meeting the seasonal 
hydro deficiency; and meeting the dry- 
year hydro-energy deficiency. As far as 
possible, steam plants should be located 
at important load centers to carry out 
these functions. Being located at load 
centers, generating units can also be de- 
signed to assist in regulating incoming 
transmission lines, thereby reducing or 
perhaps eliminating the cost of syn- 
chronous condensers which otherwise 
would have to be provided at the termini 
of the lines from the hydro plants. 

In an integrated system, co-ordination 
of storage-reservoir operations, some of 
which may be cyclic as well as seasonal, 
will allow the maximum amount of 
available hydro power to be utilized dur- 
ing periods of normal or of heavy runoff. 
A saving of fuel will result thereby be- 
cause the steam plants are not required to 
generate as much energy. The author 
emphasizes the importance of making ef- 
fective all of the installed or dependable 
capacity without duplicating installa- 
tions. He concludes with a brief discus- 
sion of reserve capacity in a mingled 
power system. 


Hydro Power in the Northwest, by J. P. 
Buchler, Bechtel Corporation, San Francisco, 
Calif., and O. E. Walsh, Portland General 
Electric Company, Portland, Ore. 1956 
ASME ~ ing Mecting paper No. 56—S-9 
oa ographed; available to Feb. 1, 


A piscussion is given of the hydro- 
power situation in the Pacific Northwest 
area, including pertinent information 
on the electric utility-load growth, both 
actual and estimated future, and the re- 
quired additional capacity to meet the 
estimated firm peak loads by 1963-1964. 
The potential hydro-power developments 
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Pacific Northwest area electric-utility loads. 


Estimated: 1954 to 1964 inclusive. 


under consideration for construction and 
the existing difficulties hampering many 
of these projects are examined. Current 
studies under way to develop the posi- 
tion and timing thereof of combining 
thermal power with the Northwest 
hydro system are discussed. 

The study of load growth within the 
area began in 1920, when the actual peak 
load was 700,000 kw. In the 20-year 
period up to 1940, the peak increased to 2 
million kw, a total less than three times 
the original figure, whereas the growth 
in the 14-year period between 1940 and 
1954 represents a growth of three and 
one-half times. This growth in the 
latter period is considered by the authors 
as the outstanding industrial develop- 
ment in the Pacific Northwest during that 
time. 
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Actual: 1920 to 1953, inclusive. 


Over the period since 1920 the yearly 
average load increased 7.60 per cent; the 
latest five-year period, however, has 
shown a yearly average increase of 9.34 
per cent. Based on these computations, 
the estimated annual increase for the 
next eight years will be 6.62 per cent. 

It is on this basis of estimated load 
growth that the authors examine the 
ability of dependable capacity from exist- 
ing, under construction, and definitely 
scheduled power resources to meet the 
estimated peak loads up to 1964. Spe- 
cific examples are discussed and the physi- 
cal, practical, or ideological difficulties 
of each are explained as they affect the 
completion and placing into service of 
sufficient capacity to alleviate the Pacific 
Northwest's projected growing pains. 

The area discussed includes all of 


Washington and Idaho, and parts of Utah, 
Montana, Oregon, and British Columbia. 


An Economic Appraisal of Nuclear 
Versus Hydro-Power Development 
in the Pacific Northwest, by K. M. 
McCaffree, University of Washington, Scat- 
tle, Wash. 1956 Spring Meeting paper No. 
56—S-19 (multilithographed; available 
to Jan. 1, 1957). 


Tuis is a comparative survey of power 
costs for nuclear and hydro projects to 
determine when, if not now, nuclear 
power will become competitive with or 
replace hydro facilities as the primary 
source of electric energy in the Pacific 
Northwest. Problems in estimating pres- 
ent and future cost data for both sources 
of electricity are outlined, and some bases 
for judging the relative economic feasi- 
bility of nuclear power plants versus 
hydroelectric projects are suggested. 

With numerous limitations and pos- 
sible uncertainties pointed out, the 
author concludes that hydro develop- 
ment will probably continue for several 
years, but after 1970, at least, a significant 
part of base-system needs in the Pacific 
Northwest will very likely be met by 
nuclear power sources. However, al- 
though capital investment costs still 
favor hydroelectric development, the 
picture may change after actual costs of 
nuclear plants are available for study, 
making it wise for utilities to delay ex- 
pansion until more information is ob- 
tained. 


Management 


Practical Equipment-Replacement Eco- 
nomics, by P. A. Scheuble, Jr., A. O. Smith 
Corporation, Milwaukee, Wis. 1956 ASME 


- xy Conference pe No. 56— 
multilithographed; available to 
= i “aa 

Tus paper discusses various principles 
on which the economic replacement of 
equipment must be based. 

To make equipment replacement pay 
off we must have a coherent plan, if we 
are to get the most for our investment. 
Such a plan should include the following: 


1 An objective study of proposals 
supported by records or reasonable esti- 
mates. Such an analysis also includes a 
periodic check of equipment condition 
and operating costs which may signal 
deterioration. Good working records 
are required, but they need not be ex- 
pensive since they usually can serve multi- 
ple purposes. 

2 An economic analysis that will tie 
together the engineering, cost, and fi- 
nancial factors involved. A priority and 
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timing of replacements should be estab- 
lished. 

3 A two-way communication among, 
and between, all levels in the organiza- 
tion, so that plans can be correlated with 
future company planning and capital 
availability. 

4 A broad management viewpoint 
in regard to the use of funds for replace- 
ment purposes, the setting up of adequate 
reserves for replacement, and an apprecia- 
tion of its competitive position in regard 
to the efficiency of its plant. 

5 An after-the-fact review of pro- 
posals installed. 

6 A program that will provide proper 
equipment maintenance, and constant 
supervisory effort to instruct and prevent 
mishandling of equipment. 


The Art of Applying Science, by L. E. 
Lattin, Southwestern Bell Telephone Com- 
pany, St. Louis, Mo. 1956 ASME Engineer- 
ing Management Conference paper No. 
56—MGT-3 Cunleitichagraphes ; available 
to Jan. 1, 1957). 


Tuis paper is concerned with the skill 
of people in putting fact, laws, and 
proximate causes, proved by people, to 
the practical use of people. Obviously 
this skill, this functioning of the engi 
neer, is of people, by people, and for 
people. The fullest achievement, there- 
fore, requires understanding and use 
of the “‘human equation"’ quite as much 
as the mathematical equation. 


instruments and Regulators 


Spectral Response of Control System 
Containing Zero-Memory Nonlinear- 
ity to Random Inputs by Y. Sawaragi, 
Mem. ASME, Kyoto University, Kyoto, 
Japan, and S. Takahashi, Mem. ASME, 
Kyoto Technical College, Kyoto, Japan. 
1956 ASME Instruments and Regulators Di- 
vision Conference paper No. 56—IRD-15 
(multilithegraphed; available to Jan. 1, 
1957). 


IN THIs paper, an approximation tech- 
nique of analyzing spectral response of the 
so-called ‘‘type-O"’ nonlinear control 
system to random inputs operating in the 
regions displaced from the nominal zero 
value is explained. The analysis is 
originally based on the quasi-lineariza- 
tion method extended by R. C. Booton. 
The response of nonlinear element to ran- 
dom input is analyzed by the use of Rice's 
characteristic function technique, and 
from the results the equivalent gain of 
zero-memory nonlinear element for ran- 
dom input is reduced. 

The forms of the zero-memory non- 
linear characteristics considered here are 
neutral zone, saturation, and on-off relay. 
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Two typical nonlinear control systems 
are analyzed as a specific application. 
Throughout this paper, it is assumed that 
the system inputs (inputs composed of 
“orders’’ and ‘‘disturbances’’) are ran- 
dom, with Gaussian distribution of am- 
plitudes. 


Nonlinear Phenomena, by C. A. Ludeke. 
University of Cincinnati, Cincinnati, Ohio. 
1956 ASME Instruments and Regulators 
Division Conference paper No. 56—IRD-7 
Cin tyes to be published in Trans. ASME; 

available to Jan. 1, 1957). 


Tis paper presents briefly some phe- 
nomena associated with nonlinear sys- 
tems. The phenomena discussed are 
wave form, frequency dependence on 
amplitude, the jump phenomenon, sub- 
harmonic oscillations, limit cycles, and 
frequency entrainment. Experimental 
examples of such phenomena are given. 

The paper does not attempt to solve the 
problems presented, but suggests them as 
phenomena compelling pure and applied 
research to arrive at solutions for physical 
phenomena requiring nonlinear differ- 
ential equations which are in better agree- 
ment with reality and which avoid the 
idealization of having been linearized. 


Design and Analog-Computer Analysis 
of an Optimum Third-Order Non- 
linear Servomechanism by H. G. Doll 
and T. M. Stout, Schlumberger Instrument 
Company, Ridgefield, Conn. 1956 ASME 
Instruments and Regulators Division Con- 
ference paper No. 56—IRD-10 (multi- 
lithographed; to be published in Trans. 
ASME; available to Jan. 1, 1957). 
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laboratory realization, using an electro- 
optical two-variable function generator, 
for use in an analog-computer investiga- 
tion. Results of computer tests with a 
variety of inputs are given for this system 
as well as competitive linear and relay 
modes of control. 

The design objective which dis- 
tinguishes deliberately nonlinear control 
systems is minimization of the response 
time for step inputs by proper automatic 
timing of relay operations. For a 
second-order relay servomechanism, the 
required switching relation is expressed 
by a curve in a two-dimensional phase 
plane which can be realized by a one- 
variable function generator in combina- 
tion with linear elements. For a third- 
order system, the switching relation is 
expressed by a surface in a three-dimen- 
sional-phase space and requires a two- 
variable-function generator for its 
realization. 

The switching surface is computed in 
this paper for an idealized third-order 
positioning servomechanism having an 
output member characterized completely 
by its moment of inertia and a torque 
which varies linearly with time between 
two limits; small-signal nonlinearities 
such as backlash or relay threshold are 
neglected. An electro-optical two-vari- 
able-function generator is employed in an 
analog-computer study of this system. 

For purpose of comparison, two alter- 
native modes of control are also ex- 
amined. The system using programmed 
control shows the expected superiority 
for step inputs, the advantage being great- 
est for small step magnitudes. For 
sinusoidal or random inputs, programmed 
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Arter a brief review of the theory 
underlying a second-order programmed 
control system, this paper describes the 
calculation of the switching relation for 
a particular third-order system and a 


diagram of the third-order system with a linear or relay controller 


control is superior when the input ampli- 
tude and/or frequency are low but ex- 
hibits some anomalous behavior for large 
amplitudes and/or frequencies, which 
result in inferior performance. Parameter 
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tolerances for programmed control sys- 
tems are somewhat less severe than 
anticipated. 


On the Analysis of Linear and Non- 
linear Systems, by Marvin Shinbrot, 
National Advisory Committee for Aero- 
nautics, Moffett Field, Calif. 1956 ASME 
Instruments and Regulators Division Con- 
ference paper No. 56—IRD.-2 (in type; to 
be published in Trans. ASME; available to 
Jan. 1, 1957). 


A Genera theory of a certain class of 
commonly used methods for the analysis 
of linear systems from measured response 
data is described. It is shown that, when 
viewed from this general point of 
vantage, all of these linear techniques 
can be extended in a natural way to ap- 
ply to nonlinear systems. _ In addition, 
through use of the general theory, a new 
method, possessing certain advantages 
over those used previously, is derived 
Finally, the effectiveness of the new 
method is illustrated by several examples. 

One new method is described in some 
detail. In certain cases, it reduces to the 
well-known Fourier transform method 
but in all cases has certain advantages 
over this latter method and over methods 
heretofore used. Its superiority is based 
on two facts: (4) There is the heavy de- 
pendence on the initial conditions which 
occurs when using most of the previously 
known equations-of-motion methods; 
this dependence is entirely eliminated in 
the new method. (6) The fact that most 
of the methods used to this time demand 
an infinitely long record for their rigorous 
application; this demand is not made by 
the new method. Finally, it is also men- 
tioned that the time of application of the 
method is no greater than that for exist- 
ing methods and that the method is well 
suited to machine computation. 


Physical and Mathematical Mechanisms 
of Instability in Nonlinear Automatic 
Control Systems, by R. E. Kalman, 
Columbia University, New York, N. Y. 
1956 ASME Instruments and Regulators 
Division Conference paper No. 56— 
IRD-16 (multilithographed; to be pub- 
— in Trans. ASME; available to Jan. 1, 
1957). 


Tus paper is a critical examination of 
the stability problem in automatic con- 
trol systems containing nonlinear cle- 
ments. An attempt is made to classify 
and isolate essentially different phe- 
nomena and to illustrate each type by 
means of simplified but representative ex- 
amples. Particular attention is paid to 
the effects of system parameters and 
system inputs in provoking or destroying 
instability. 
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The phenomena discussed are so diverse 
that no over-all conclusions are made; 
however, the classification adopted here 
should be of help in recognizing impor- 
tant and unimportant aspects of problems 
in nonlinear control-system design. 


Effects of Nonlinearities in Multiloop 
Lead-Angle-Prediction Systems, by A. 
A. Clark and H. J. Pixley, General Electric 
Company, Schenectady, N. Y. 1956 ASME 
Instruments and Regulators Division Con- 
ference paper No. 56—IRD-18 (multi- 
lithographed; available to Jan. 1, 1957). 


Tus paper deals with the effects of cer- 
tain nonlinearities in a laboratory model 
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of a multiloop prediction system. The 
results obtained and discussed are ex- 
perimental rather than analytical. The 
laboratory mode! used in this work 
simulates a multiloop prediction system 
in which the tracking member is located 
physically on the output member. The 
motion of the output member is sub- 
tracted mechanically from the motion of 
the tracking member. 

The imperfection in subtraction caused 
by backlash and the interaction in the 
system caused by coulomb friction be- 
tween members are discussed. The pre- 
diction operation is shown to accentuate 
greatly the backlash and friction effects. 
Test data showing the effects of these im- 
perfections on system performance are 
given and discussed for two physical con- 
figurations. 

The two forms of mechanically un- 
wound systems discussed in this paper are 
(1) ‘‘platform unwinding’’ wherein the 
entire tracking member servo equipment 





is located on a platform which is caused 
to remain angularly fixed in space as the 
output member moves, and (2) “‘dif- 
ferential unwinding’’ wherein only the 
tracker head is held fixed in space as the 
output member moves. Unwinding 
through a differential causes torque dis- 
turbances on the tracking member servo- 
motor. As far as servo stability and 
roughness are concerned, this torque dis- 
turbance is the only appreciable difference 
between differential unwinding and plat- 
form unwinding. Although this indi- 
ates a preference for platform unwinding, 
the author considered it important also 
to. study differential unwinding, since 
mechanically it is more readily achieved. 
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Optimum Nonlinear Control, by R. Ol- 
denburger, Mem. ASME, Woodward Gov- 
ernor Company, Rockford, Ill. 1956 ASME 
Instruments and Regulators Division Con- 
ference paper No. 56—IRD-13 (ulti- 
lithographed; to be published in Trans. 
ASME; available to Jan. 1, 1957). 


Tus paper is concerned with the re- 
sponse of a controlled system after an 
initiating disturbance has died out. Such 
a transient is obtained, for example, when 
the load on a prime mover is suddenly 
rejected or the speed setting of an engine 
governor is instantly switched to a new 
value. It is assumed that the rate of 
change of the controlling variable with 
respect to time is bounded, and that the 
maximum rate of change can be obtained 
arbitrarily. Thus the speed of a hy- 
draulic governor servo is limited. The 
best return to equilibrium (minimum 
over or underswing, minimum duration 
of the transient, etc.) can be obtained 
under rather general conditions by having 
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the servo or its equivalent travel only at 
maximum or zero speed. Control func- 
tions exist which give the optimum 
transients. These functions are non- 
linear. 

The results of theoretical studies to 
enable the control designer to obtain 
optimum or nearly optimum transients 
are given here along with practical com- 
promises. All results have been verified 
in the laboratory with physical devices 
(governors) of various kinds and auto- 
matically controlled systems. 


Electrohydraulic Servomechanism With 
an Ultrahigh Frequency Response, 
by D. P. Eckman, Case Institute of Tech- 
nology, Cleveland, Ohio, and C. K. Taft, 
Assoc. Mem. ASME, and R. H. Schuman, 
Warner and Swasey Company, Cleveland, 
Ohio. 1956 ASME Instruments and Regula- 
tors Division Conference paper No. 56— 
IRD-8 (in type; to be published in Trans. 
ASME; available to Jan. 1, 1957). 


Tuis paper presents an analysis of a 
positional servomechanism of very high 
performance. This control employs an 
electric error transducer which actuates a 
pilot valve by means of an amplifier and 
a torque moter to position a hydraulic 
cylinder. The control was to have a fre- 
quency response whose amplitude ratio 
was nearly 1 to 200 cps at an amplitude of 
0.001 in. with 100-lb dry friction and a 
load mass of 200 Ib. These specifications 
were exceeded by the control described 
herein. The optimum open-loop gain and 
the closed-loop frequency response are de- 
termined by linearizing the system equa- 
tions and using Laplace transform 
methods. 

The system also was analyzed by solv- 
ing the nonlinear equations on an elec- 
tronic analog computer to determine op- 
timum gain, transient response, and fre- 
quency response. A comparison of the 
results indicates that for input signals 
which cause the control to operate out- 
side the region in which the linearizing 
assumptions apply, the linear analysis 
still gives results which agree with those 
of the nonlinear analysis within a factor 
of three. 
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Cross-sectional view of the dual-mode damper package attached to a servomotor 


A Dual-Mode Damper-Stabilized Servo, 
by J. Jursik, Clevite Research Center, Cleve- 
land, Ohio, and J. F. Kaiser and J. E. Ward, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1956 ASME Instruments 
and Regulators Division Conference paper 
No. 56—IRD-6 (in type; to be published 
in Trans. ASME; swaileble to Jan. 1, 1957). 


Tue highly oscillatory response of an 
inertia-damper stabilized servo to large 
step inputs can be improved greatly by 
changing, for large error, the coupling 
torque between the damper and the drive 
motor. This coupling can be either a 
simple slip clutch, or an electrically 
operated clutch controlled by a function 
of the servo error. The error-actuated 
clutch, although more complicated, has 
been found to be superior because of 
greater reliability. 

This paper presents the results obtained 
from an experimental model and an 
analog-computer study of the dual-mode 
damper-stabilized servo. For large step 
inputs, this dual-mode method of opera- 
tion resulted in a reduction of settling 
time by a factor of 5.8 and reduction of 
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Block diagram of an electrohydraulic servomechanism with an ultrahigh frequency 
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peak overshoot by a factor of 200 as com- 
pared with single-mode operation. 

The damper consists of a sintered- 
tungsten slug mounted on bearings within 
a spun aluminum case filled with a sili- 
cone damping fluid. The aluminum 
damper case is supported by two bear- 
ings, one fixed in an extension of the 
motor housing and one running on the 
motor shaft. The clutch is composed 
of a small collet attached to the damper 
case, which can be expanded into a drum 
attached to the motor shaft. 

The clutch normally is kept engaged by 
a spring which acts on a push rod so as 
to expand the collet. The means for 
controlling this clutch is provided by the 
solenoid, which releases the collet by 
acting on the push rod in opposition to 
the spring. A 4-lb force is required to 
release the clutch and the necessary travel 
is 0.005 in. The return spring for the 
armature is provided by the thin dia- 
phragm attached to the armature at its 
center. The clutch can be disengaged 
by approximately 2.5 watts in the sole- 
noid coil. The operating time for the 
clutch is less than 10 millisec. Adjust- 
ments are provided for setting the maxi- 
mum slip torque of the clutch. 

Because the damper is sensitive to fluid 
viscosity, a thermostatically controlled 
heater tube is included in the assembly to 
keep the temperature of the fluid in the 
damping gap at 160 F. The heater is re- 
quired for air-borne use, but may be dis- 
pensed with for other applications. The 
entire assembly is 2/s in. long X 2 in. in 
diam and has been designed to operate 
with a Mark 8, 400-cps servomotor. 
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Hunting Due to Lost Motion, by H. Porit- 
sky, Mem. ASME, General Electric Com- 
pany, Schenectady, N. Y. 1956 ASME In- 
struments and Regulators Division Con- 
ference paper No. 56—IRD-12 (multi- 
lithographed; to be published in Trans. 
ASME; available to Jan. 1, 1957). 


Hunt1no of a servosystem due to lost 
motion, in one of its mechanical links, 
for example, but in absence of input sig- 
nals, is considered. If the slack is as- 
sumed to be taken up suddenly, the mo- 
tion is governed by a linear differential 
equation, but with proper discontinui- 
ties when the direction of motion in the 
loose link is reversed. 

For the case of second-order systems it 
is shown that if the characteristic roots 
are complex, a period hunting motion al- 
ways exists, and that the system, no 
matter how it is started, will converge to 
a stable position at either end of the lost- 
motion band. Third and higher-order 
systems are studied in a similar way and 
the equations for determination of peri- 
odic hunting motion obtained. For 
second-order systems in which the system 
“coasts"’ as the slack is taken up, it is 
shown that the periodic hunting motion 
is eliminated when the characteristic 
roots are real, but it still persists when the 
roots are complex. 


Determination of the Characteristics of 
Multi-Input and Nonlinear Systems 
from Normal Operating Records, 
by T. P. Goodman, Assoc. Mem. ASME, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1956 ASME Instruments 
and Regulators Division Conference paper 
No. $6—IRD-17 (multilithographed; to 
be published in Trans. ASME; available to 
Jan. 1, 1957). 


A metuHop is presented for discovering, 
from the random variations in normal 
operating records, the impulse responses, 
or weighting functions, relating an out- 
put of a system to two or more inputs that 
are mutually correlated. This method 
makes use of the statistical autocorrela- 
tion and cross-correlation functions of 
the system inputs and outputs. From 
these correlation functions, the weighting 
functions are obtained by a process of 
deconvolution by means of an electronic 
delay-line synthesizer. The method is 
described first for linear systems and is 
then applied to nonlinear systems. It 
is an extension of a method presented 
in an earlier paper for discovering the 
weighting function of a linear system 
with one input. 

The method presented here should 
facilitate the determination of weighting 
functions of systems with multiple, mu- 
tually correlated inputs from normal 
operating records. For a nonlinear sys- 
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tem, the optimum linear representation 
given by this method supplies useful in- 
formation for control purposes, and may 
be used as a first step toward a more re- 
fined description of the system. 


Experiments With Optimalizing Controls 
Applied to Rapid Control of Engine 
Pressures With High-Amplitude Noise 
Signals, by G. Vasu, National Advisory 
Committee for Aeronautics, Cleveland, 
Ohio. 1956 ASME Instruments and Regu- 
lators Division Conference paper No. 
56—IRD-14 (multilithographed; to be 

blished in Trans. ASME; available to 
fo. 1, 1957). 


Tuis paper presents a discussion of an 
optimalizing control which varies the 
input fuel flow to a flight propulsion 
system in such a manner as to produce 
automatically the maximum output 
pressure. Experimental data are pre- 
sented illustrating the control behavior 
for a range of flight conditions, for 
various control settings such as gain and 
integral time constant, for various 
amounts of filtering, etc. 

The paper includes, first, a description 
of the type of optimalizer control used, 
with a discussion of its principle of opera- 
tion, including the effect of component 
dynamics and noise on control operation. 
Next, the basic behavior of the system as 
determined experimentally is discussed; 
and finally, the effect on performance of 
filtering, test-signal amplitude, etc., is 
discussed. 


— TEST SIGNAL = Ao sin wt 
vi 





due to the variation in the shape of the 
engine static characteristics from one 
Mach number to another. The data indi- 
cate that good filtering was not required; 
the system could therefore be made to 
operate faster by removing part or all of 
the filtering. The minimum test-signal 
amplitude was found to be dictated not 
by the signal-to-noise ratio, but by im- 
perfections or minor peaks in the engine 
static characteristics. For very small 
test-signal amplitudes, the control would 
hang up on a minor peak. 


Development and 
ntrol-Sys- 


A Resume of the 
Literature of Nonlinear 
tem Theory, by T. J. Higgins, Uni- 
versity of Wisconsin, Madison, Wis. 1956 
ASME Instruments and Regulators Division 
Conference paper No. 56—IRD-4 (in rye; 
to be published in Trans. ASME; available 
to Jan. 1, 1957). 


Tue first section of this paper stresses 
the fact that nonlinear control-system 
theory is rooted in the theory developed 
earlier for the solution of other types 
of nonlinear systems, especially those of 
nonlinear mechanics and nonlinear elec- 
tric circuits; whence the control engineer 
interested in nonlinear systems should 
gain a thorough knowledge of nonlinear- 
system theory in the large. 

To facilitate such study this paper ad- 
vances a concise resume of the major 
stages of development of nonlinear-sys- 
tem theory to date; a list of papers which 
encompasses a more detailed account of 
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Block diagram of optimalizer control showing output of control added to test 


signal 


The experimental data indicate that the 
continuous test-signal optimalizer con- 
trol applied to the control of compressor- 
output pressure in a flight-propulsion 
system gave very nearly maximum out- 
put pressure over a range of flight con- 
ditions. The type of response varied 
greatly over the range of Mach numbers 


development; a list of the principal 
books on general theory; and a list of 
sources on special aspects of the general 
theory—each item being characterized 
as to its particular merit. The principal 
methods of nonlinear analysis and the 
phenomena of particular interest in non- 
linear systems are noted. Finally, the 
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possible use of these methods and the 
actual occurrence of these phenomena in 
nonlinear control-system analysis are 
emphasized. 


Basic Methods for Nonlinear Control- 
System Analysis, by T. M. Stout, Schlum- 
berger Instrument Company, Ridgefield, 
Conn. 1956 ASME Instruments and Regula- 
tors Division Conference paper No. 
56—IRD-9 (multilithographed; to be 
published in Trans. ASME; available to Jan. 
1, 1957). 


Arter a review of the reasons for con- 
trol-system analysis and the difficulties 
encountered in analysis of nonlinear sys- 
tems, the important phase-plane and de- 
scribing-function methods are explained 
with the help of several simple examples. 
It is shown that the phase-plane method 
is best adapted to transient analysis 
of second-order systems and that the 
describing-function method is intended 
primarily for stability analysis of higher- 
order systems. Details and extensions 
of both methods are discussed in two 
appendixes, and a number of less impor- 
tant methods are mentioned. 
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Pretwisted Beams and Columns, by John 
Zickel. (55—A-28) 

Multiple-Branch Piping-Flexibility Prob- 
lems, by J. W. Soule. (55—A-83) 

Tensor-Flexibility Analysis of Pipe-Support- 
ing Systems, by J. W. Soule. (55—A-82 
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tropic Material, by W. S. Ericksen. (55—A- 
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On the Torsion of Rectangular Sandwich 
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Bending of Thick Circular Plates on an 
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Comparison of Slip-Line Solutions With 
Experiment, by E. G. Thomsen. (55—A-51) 

Analysis of Creep in Rotating Disks, by A. 
M. Wahl. (55—A-46) 

Plastic Deformation of Semi-Infinite Beams 
Due to Transverse Impact, by M. F. Conroy. 
(55—A-49) 

On the Ideally Plastic Indentation of Inset 
Rectangular Bands, by E. W. Ross, Jr. (55— 
A-52) 

Stiffness of Curved Circular Tubes With In- 
ternal Pressure, by P. G. Kafka and M. B. 
Dunn. (55—A-32) 

Vibrations of Cylindrical Shells With Rota- 
tory Inertia and Shear, by T. C. Lin and G. W. 
Morgan. (55—A-59) 

On the Wake Energy of Moving Cascades, by 
N. H. Kemp and W. R. Sears. (55—A-33) 

A Suction Device Using Air Under Pressure, 
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Stress Functions for Rotating Plates, by P. G. 
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High-Frequency Extensional Vibrations of 
Plates, by T. R. Kane and R. D. Mindlin. 
(55—A-50) 

Sudden Rotary Disturbance in an Elastic 
Plate, by J. N. Goodier and W. E. Jahsman. 
(55—A-47) 

Effect of Hub Radius on Vibrations of a Uni- 
form Bar, by W. E. Boyce. (55—A-44) 

Method of Stepwise Integration in Problems 
of Impact Buckling, by A. F. Schmitt. (55— 
A-37) 

Free Convective Thermal and Mass Transfer 
From a Vertical Flat Plate, by E. V. Somers. 
(55—A-48) 

Oil-Film Properties With Reference to Un- 
balance Vibration, by A. C. Hagg and G. O. 
Sankey. (55—A-45) 


Design Data and Methods 


Computation of Roll Force and Torque in 
Cold-Rolling, by P. W. Whitton. 

Nomogram for Ratios of Octahedral to 
Maximum Shearing Stresses, by O. P. Khar- 
banda. 


Brief Notes 


Transient Temperature Rise in a Semi-In- 
finite Solid, by M. M. Atalla and K. Preston, 
Jr. 

The Mean Stress Around a Small Opening in 
a Uniformly Loaded Plate, by J. S. Brock. 

Note on Torsion With Variable Twist, by 
Eric Reissner. 

Vibrations of Cylindrical Shells With Stiff- 
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The Orthogonal Property—A Proof by Vir- 
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Symmetric Flexural Vibrations of a Clamped 
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Discussion on previously published papers by 
Salomon Levy; B. A. Boley and C. C. Chao; 
N. J. Hoff; A. C. Eringen; G. C. K. Yeh and 
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and F. R. Arnold. 
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Comments on 





The Hoover Commission 


Comment by John H. Davidson' 


Tuis comment is made to protest the 
use of space in MecHanicaL ENGINEERING 
for such articles as the one entitled 
“Some Major Findings of the Hoover 
Commission.’"? My objection lies in 
the fact that this article is of a political 
nature, with no special reference to the 
engineering profession. I do not mean 
to imply that mechanical engineers 
should not be interested in governmental 
affairs, but certainly their technical 
magazine should not be used as the 
agency to present any side of a contro- 
versial political matter. 

Although the author states that ‘‘a few 
examples of interest to the engineering 
profession will be cited,’’ an examina- 
tion of the article fails to disclose any- 
thing that could be said to be of special 
interest to engineers in a professional 
sense. 

Certainly the lengthy discussion on 
Federal medical care and management 
of the Executive Branch has no place 
in an engineering magazine. The sec- 
tion called ‘‘Operation of Commercial 
and Industrial Facilities’ is appropriate 
in title only, since its content is con- 
cerned with the fiscal policies of military 
transportation and commissary organi- 
zations. The last sentence of this sec- 
tion refers to income taxes and is cer- 
tainly not appropriate for submission 
to a trained professional group banded 
together to advance the engineering 
art. 

This sentence: ‘‘In effect, the Gov- 
ernment is busy actively promoting 
the killing of the geese that lay the 
golden eggs," is most certainly an 
argumentative statement with political 
references. 

I am sure that I speak for a great 
number of engineers, probably of differ- 
ing political beliefs, when I state that I 
am a member of THe American Society 
or Mecuanicat Enoineers only because 


! Industrial Consultant, Portland Ore’ 
Assoc. Mem. ASME. 

2‘'Some Major Findings of the Hoover 
Commission,’ by S. C. Hollister, MacHanicat 
ENGINEERING, vol. 77, February, 1956, pp. 
150-153. 
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I have a serious technical interest in this 
branch of engineering. 

Because MecHanicaL ENGINEERING is 
our official magazine I do think it 
should not argue cither or both sides of 
such issues. 


Synthetic Fuels 
Comment by Richard C. Corey’ 


Tue authors‘ have competently an- 
alyzed past, present, and predicted energy 
demands in this country and have con- 
cluded that commercial production of 
synthetic liquid and gaseous fuels from 
coal will begin within the next 10 years, 
and increase sharply thereafter to supple- 
ment the dwindling reserves of oil and 
gas. : 

They emphasize that the demand for 
synthetic liquid and gascous fuels will be 
based upon the energy demands necessary 
to maintain living standards and not 
upon the comparative costs of natural 
and synthetic fuels. This is a sound 
basis of argument. However, the 
authors also take cognizance of the 
necessity of continuous research and 
development to reduce the unfavorable 
price differentials that exist between 
the natural and the synthetic fuels. In 
other words, they recognize the inevit- 
ability of commercial production of 
synthetic fuels from coal, and look to 
research and development to place these 
fuels on the market at a price comparable 
with that of the natura] products. 


Price Differentials 


Some progress has been made in 
recent years to reduce the price dif- 
ferentials between synthetic and natural 
oils and gas. The best estimates in- 
dicate a differential of about 16 cents 
per gal between gasoline at the refinery 
and Fischer Tropsch gasoline, and 22 
cents per gal in the case of gasoline 
from coal hydrogenation. The thermal 


3 Chief, Division of Solid Fuels Technology, 
Region V, Bureau of Mines, Pittsburgh, Pa. 
Mem. ASME. 

* “Future of Synthetic Liquid and Gaseous 
Fuels,"” by H. R. Batchelder and H. W. 
Nelson, Mecuanicat ENGINggERING, vol. 78. 
January, 1956, pp. 11-14. 
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efficiencies of the coal-to-oil processes 
are about 40 per cent as compared to 
about 90 per cent in modern petroleum 
refineries, and therefore point to con- 
siderable room for improvement in these 
processes. 

Current Bureau of Mines 
programs on pressure gasification of coal, 
the use of metal oxides and of chelates to 
furnish oxygen for gasification, hot-gas 
recycle in the Fischer-Tropsch process, 
high-temperature coal hydrogenation ina 
single step, hot-carbonate gas scrubbing, 
and other related studies all are directed 
to higher process efficiencies and lower 
feed-materials requirements. The effect 
of a large potential market for light 
oils in gas-turbine-powered automobiles 
and aircraft upon the price of Fischer- 
Tropsch oils cannot be ignored as a 
factor in reducing differentials. 


Pipe-Line Gas 

In connection with pipe-line gas, esti- 
mates of between 45 and 85 cents per 
million Btu have been made for methane 
from coal, via gasification followed by 
methanation. Research and develop- 
ment by the Bureau of Mines on meth- 
anation reactors and catalysts have 
notably improved the outlook for high 
specific reactor capacity and long cata- 
lyst life. 

These findings, together with continu- 
ing improvements in technology of coal 
gasification and gas purification, are con- 
tributing appreciably to lower costs for 
pipeline gas from coal. Another ap- 
proach in this direction is the possibility 
of securing high gas yields by the direct 
hydrogenation of dry coal. 

One of the most attractive commercial 
possibilities, which is entirely feasible, 
is a flexible process that would produce 
controlled ratios of liquid fuels and 
hydrocarbon gases. During periods of 
high demand for pipeline gas, the prod- 
uct from such a plant would be predom- 
inantly gas, and predominantly liquids 
as the demand ratio changed. 

No discussion today of fuel or chemi- 
cal technology would be complete with- 
out mentioning nuclear fission as a source 
of process energy. Recent engineering 
estimates in connection with the use of 
U-235 to furnish energy for coal gasifica- 
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tion indicate substantial savings in the 
cost of synthesis gas. The design prob- 
lems associated with a nuclear-heated 
gasifier are manifold, but in so far as can 
be seen at present, they are not insur- 
mountable. 

A growing interest in all of these mat- 
ters by the coal, gas, and chemical in- 
dustries portends even greater efforts to 
bring liquid fuels and methane from coal 
within reach of the user in the next few 
years. 


Comment by L. L. Newman’® 


Tue authors are commended for ex- 
amining the rate of growth of energy 
demand, particularly for liquid and gase- 
ous fuels, the supply and availability of 
natural fuels, and other factors that will 
determine future production of fluid fuels 
from coal. 

In general, the projections, estimates, 
and other material presented seem sound 
and logical. The conclusions on atomic 
energy and solar energy are in line with 
the views expressed by those Bureau of 
Mines employees who have had an op- 
portunity to review this paper. 

In Fig. 1 the authors show the actual 
growth in population from 1946 to the 
present time has exceeded all predic- 
tions. 

Similarly, in Fig. 3 they show that 
during the same period actual production 
and demand for petroleum products have 
exceeded the forecasts. If these trends 
should continue, the demand for all 
forms of energy given by the authors in 
Fig. 2 would be exceeded and in 1975 
would go beyond the report of the Presi- 
dent’s Materials Policy Commission. 
The prediction of the authors therefore 
may be considered quite conservative; 
the demand for petroleum products pro- 
jected in Fig. 4 may be similarly con- 
sidered. 

In view of the fact that the actual 
production of petroleum from 1946 to 
the present exceeded the forecast, we 
may confidently expect that with tech- 
nologic improvements, production will 
continue to exceed 1955 forecasts. If 
so, the curves for projected production 
of petroleum products also will be 
higher. 

The effect of elevating the curves by, 
say, 1 million barrels of petroleum prod- 
ucts per day would only postpone the 
requirements for synthetics-from-coal 
from 1965 to about 1970. A shift of 5 
years should in no way change the con- 
clusions of the authors; consequently, 
our efforts to improve existing processes 
and develop new methods for producing 


6 Assistant Chief Coal Technologist, Bu- 
reau of Mines, United States Department of 
the Interior, Washington, D. C. 
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high Bru gas and synthetic-liquid fuels 
from coal must not be relaxed. 


Comment by H. H. Storch® 


As a market survey of the potential 
demand for synthetic liquid and gaseous 
fuels, this paper is of interest and some- 
what unique in that the ‘“‘price’’ is esti- 
mated in terms of manpower and mate- 
rials for plant construction. The ‘‘tim- 
ing’’ estimates are reasonable and based 
on the judgment of competent technical 
experts. 

The paper would be of greater interest 
if the authors presented their views con- 
cerning the relative merits of the dif- 
ferent processes for conversion of coal-to- 
oil and gas, and commented on the re- 
search and development effort needed 
during the next 10 or 15 years to provide 
adequate new technical knowledge. 
These are relatively controversial sub- 
jects and the writer can understand the 
authors’ disinclination to discuss them. 
They are, however, of great national im- 
portance, and need active consideration 
and discussion. Very little, if any, re- 


search and development on synthetic 
fuels from coal is currently being done by 
industry, and the Bureau of Mines pro- 
gram has been greatly curtailed. 


Pipe Welding 
Comment by H. B. Fishman’ 


Tue Electric Boat Division of General 
Dynamics Corporation felt the neces- 
sity of being able to make sound root- 
pass welds in high-temperature, high- 
pressure pipe systems, and other pipe 
systems which require exceptionally 
high-quality welds. 

The welding fabricator who is striv- 
ing for better quality control and lower 
costs can readily see the advantages in 
simplifying the welding of the root pass. 
The use of the consumable-insert proc- 
ess and its advantages as outlined by the 
author® have been found valuable in 
our work. Since only average welding 
skill is required we have been able to 
produce welds with good reproducibil- 
ity. The insert weld has eliminated the 
use of a permanent backing ring and its 
inherent crevice. In welding Type 347 
stainless steel we obtain excellent con- 
trol of percentage dilution and there- 
fore ferrite content to produce fissure- 


6 Director, Basic Research Department, 
Stamford Laboratories, Research Division, 
Stamford, Conn. 

7 Electric Boat Division of General Dynam- 
ics Corporation, Groton, Conn. 

8 *‘Consumable-Insert Technique for Pipe 
Welding,’ by R. D. Thomas, Jr., MecHanica 
ENGINEERING, vol. 78, February, 1956, pp. 
145-149. 





free welds. For certain applications 
such as primary coolant systems for 
atomic power plants, where the per- 
manent backing ring is not permissible, 
the consumable insert was the most 
desirable solution that we could find 
for our production work. This has re- 
duced both our fabrication and inspec- 
tion problems. The advent of the con- 
sumable insert has permitted many de- 
sign changes which produce a better 
product more quickly for less money. 


Author's Closure 


The author appreciates the comments 
of Mr. Fishman. Surely the industrial 
application of the process in nuclear reac- 
tors is excellent testimony to its efficacy. 
There is reason’ to anticipate an ever- 
widening field of application as engineers 
recognize that high-quality root-pass 
welds can be specified without entailing 
an exhorbitant cost. 


R. David Thomas, Jr.’ 


Nodular Cast Iron 
Comment by S. B. Bailey’ 


Tue authors’ test results'! with nodu- 
Jar-graphite cast-iron valve bodies are ex- 
cellent, but the writer is not at all sure 
that they are justified in comparing 
them with the results obtained from a 
0.2 per cent carbon nickel-free cast steel. 
It is no more difficult or costly to put 
11/2 per cent of nickel in cast steel than it 
is to put it in cast iron, and its addition 
to the steel would have a very similar ef- 
fect in raising the tensile strength, re- 
ducing the ductility, and lowering the 
temperature at which the material first 
begins to give brittle fractures under 
impact. 

In the writer’s opinion, the authors 
have clearly demonstrated the suita- 
bility of nodular-graphite cast iron for 
valve bodies, but they have not demon- 
strated its superiority to cast steel, for 
they have compared an expensive kind of 
nodular iron with one of the cheapest 
grades of cast steel. 

It is important not to overlook the ef- 
fects of the nickel in the authors’ nodu- 
lar-iron valves, because the nickel does 


® Executive Vice-President, Arcos Corpora- 
tion, Philadelphia, Pa. 

10 Mechanical Engineering Liaison Officer, 
United Kingdom Scientific Mission, Washing- 
ton, D. C. 

11 “Bending and Impact Tests of Cast-Iron, 
Cast-Steel, and Nodular-Iron Valve Bodies,”’ 
by J. O. Jeffrey and R. H. Hanlon, Mecuanicar 
ENGINEERING, vol. 78, January, 1956, pp. 23- 
27, 30. 
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not have to be present in nodular cast 
iron. In Britain and Germany the 
material is now being produced on a 
commercial scale by direct magnesium 
treatment in a pressure vessel, a method 
which can reduce the cost of treated 
metal in the ladle by as much as 25 per 
cent. Metal produced in this manner 
would be the kind of metal one normally 
would compare with a cast carbon steel, 
and its tensile-strength and its low- 
temperature-impact properties would 
be inferior to those of the authors’ mate- 
rial. 

It would appear that the choice be- 
tween nodular-graphite cast iron and 
cast stee] for valve bodies will be made 
on economic grounds where bolted 
flanges are used. For all-welded pipe 
lines the nodular iron will be at a serious 
disadvantage, for it seems unlikely that 
a truly ductile weld will be developed 
for this material. 


Authors’ Closure 


Our tests were conducted on the basis 
of using commercially available products; 
thus we purchased steel valves of a popu- 
lar make on the open market and, with- 
out particular regard to their exact chem- 
istry, used them as representative of 
generally purchased 150-psi steel valves. 

The fact is that they are substantially 
nickel-free, which is general practice. 

It might be pointed out that the influ- 
ence of small percentages of nickel up to 
1'/, per cent is not particularly effective 
in raising the tensile strength in cast 
steel, as the following shows. 

Since the chemistry of ductile iron and 
steel are basically different in carbon and 
silicon content, it is difficult to compare 
each material on a chemical basis alone. 
Not only must the nickel be considered 
on the mechanical properties of nodular 
iron, but also the effect of silicon, manga- 
nese, and other elements. The yield 
strength of annealed ductile iron may be 
increased by adding silicon; in fact '/2 
per cent silicon will raise its yield 
strength by 5600 psi.'* Therefore we are 
not limited to adding nickel alone to in- 
crease the yield strength of nodular iron. 

The tests were made for several pur- 
poses, one of which was to determine 
what would happen if the valves were 
heated and then suddenly quenched. 
Under these conditions, the transition 
temperature would have no effect on the 
results. Therefore, in this particular test, 
the effect of nickel on the transition tem- 


12 “Prediction of Mechanical Properties 
From Chemical Composition for Fully An- 
nealed Ductile Cast Iron,’’ by C. C. Reynolds, 
C. M. Adams, and N. A. Taylor, Transactions 
of the American Foundrymen’s Association, 
vol. 61, 1953, pp. 510-515. 
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Table 1 


Properties of Cast Steel 


Chemical Composition and Heat-Treatment of Cast Steels 


Ni Cc Mn Si Deox 
0 0.31 0.66 0.38 0.05Al 


Heat-treatment 


Heated 2 hr at 1800 F and air-cooled, then heat-treated 


at 1625 F for 1 hr, AC 1200 F, 2 hr AC 


1.55 0.30 0.68 0.36 0.04 Al 


Heated 2 hr at 1800 F and air-cooled, then heat-treated 


at 1575 F 1 hr AC 1200 F, 2 hr AC 


Mechanical Properties of Cast Steel 


Transition 
Vee- temp, 
notch deg F 
Ni, Tensile, Yield, Elong, R of A, Charpy, (15 ft-lb— 
per cent psi psi per cent per cent Bho ft-1 temp) 
0 76000 47000 25 44 144 34 Above 32 
1.55 77000 50000 32 56 150 34 0 


Table 2 Effect of Nickel on Ductile Iron 


Influence of Nickel and Silicon on Properties of Ductile Iron 


Increase of Tensile, Yield, Elong, R of A, 
element psi psi per cent per cent Bho 
1% nickel....... -+ 5000 + 6000 —1.0 —2.3 + 7.0 
1% silicon. +11000 +11200 —3.0 —2.8 +29.0 
Mechanical Properties of Ductile Iron 
Tensile, Yield, Elong, R of A, 
Ni psi psi per cent per cent Bho 
0 70000 52000 22 26 162 
1.5 77500 61000 20.5 22.6 172.5 


perature of either steel or ductile iron 
would have little effect. 

Nickel will raise the tensile and yield 
strength of annealed ductile iron. Since 
other elements like silicon will raise 
these properties even more markedly, it 
is not necessary to rely on nickel alone. 

Subsequent drop-weight tests have de- 
veloped the data, confirmed by Pellini,'* 
that the optimum amount of nickel for 
toughness is zero. 

The presence of 11/2 per cent nickel in 
cast steel will have little effect on its 
tensile or yield properties. For this 
reason we would not expect the steel- 
valve test results to be much different, 
even if a nickel steel were used, as shown 
by Table 1 of this closure.'4 Therefore 
the presence of approximately 1 per 
cent nickel in our ductile-iron valves, 
and its absence in the cast-steel valves 
would not invalidate our test results or 
conclusions. 

From Table 1 it can be seen that the 
effect of nickel is minor on the tensile 
strength, raises the elongation, and does 
lower the transition temperature in cast 
steels. 

When determining costs, many factors 
must be considered. Some of these fac- 
tors are (4) temperature of pouring metal 
and hence foundry practice, (6) cast- 

18“*Notch Ductility of Nodular Iron,"’ by 
W. S. Pellini, G. Sandoz, and H. F. Bishop, 
Trans. ASM, vol. 46, 1954, pp. 418-445. 

14 “*Metal Data,"’ by S. L. Hoyt, Reinhold 
Publishing Corporation, New York, N. Y., 
1952, p. 263. 


ability, (¢) number of rejected castings, 
(d) melting unit and others. 

To be in a position to compare the 
relative costs of the materials, all factors 
of cost must be considered and not just 
the presence of one chemical element. 

One of the most important aspects Mr. 
Bailey has overlooked is the relative cor- 
rosion resistance of ductile iron versus 
steel. It is suggested that he read the 
paper “‘Ductile Iron—Corrosion Resist- 
ance in Sea Water and Petroleum Tanker 
Services’’ by Bernard de la Bruniere and 
Michel Paris given before the National 
Association of Corrosion Engineers in 
New York, N. Y., March 15, 1956, which 
indicates that ductile-iron pipe is more 
resistant to corrosion occurring in petro- 
leum tankers than steel pipe under the 
specified condition of testing. 

Ductile iron is produced in the United 
States in both nickel-containing and 
nickel-free types; therefore it is possible 
to obtain either type. The effect of 
nickel on ductile iron is given in Table 2, 
herewith.!? 

In regard to the comment concerning 
bolted versus welded-valve construction, 
most of 150-lb valves are used as flanged, 
bolted to flanges in this pressure range. 


J. O. Jeffrey." 
R. H. Hanlon.'® 
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Water-Hammer Analysis 


WarerHaAMMER Ana ysis. By John Parma- 
kian. Prentice-Hall, Inc., New York, 
N. pa 1955. Cloth, 61/4 x 91/4 in., 
tables, figs., references, index, 161 pp., 
$6.50. 


Reviewed by S. Logan Kerr' 


Tais book by John Parmakian is a 
most interesting addition to the litera- 
ture on water hammer that has been pub- 
lished in English over the last 25 years, 
mostly under the sponsorship of The 
American Society of Mechanical En- 
ginecrs. 

As the author states, the book had its 
origin in courses of instruction for grad- 
uate and undergraduate students of the 
University of Colorado, but has been 
expanded in scope to make it usable 
to the designing engineer who is faced 
with practical problems involving water 
hammer. 

Chapters 1 and 2 give an exposition of 
both the rigid-column theory and the 
elastic water-column theory and are of 
interest to those who have familiarity 
with the higher order of differential 
equations and represent the summation 
of the early theories and those which 
were developed from the experimental 
work of Joukovsky and the theoretical 
analyses of Allievi, the former having 
been published in English by the 
American Water Works Association in 
1904, and the latter translated into 
English by E. E. Halmos and published 
under the auspices of the American So- 
ciety of Civil Engineers in 1925. 

Both of these treatises are fundamental 
in our present-day knowledge of water- 
hammer theory. 

The chapter on velocity of water- 
hammer waves is of interest as it covers 
various types of material used in pres- 
sure conduits. 

Chapters 4 and 5 give a concise sum- 
mary of the water-hammer phenome- 
non with rapid closures, while chap- 
ter 6 analyzes these for slower move- 
ments of the control valves or turbine 
gates. 

One of the great values of this book is 
the exposition of the graphical method of 


1 Chairman, ASME Hydraulic Division Com- 
mittee on Water Hammer; Consulting 
Engineer, Flourtown, Pa. Fellow ASME. 


Jury, 1956 


wrest, re 


Reviews of Books | 


solving water-hammer problems which 
was developed initially in Europe and is 
attributed generally to Lowy in Austria, 
Schnyder in Switzerland, and Bergeron 
in France. Various translations and 
amplifications of these basic theories 
have been made by a number of authors 
in the United States, Canada, and Great 
Britain. Mr. Parmakian, however, has 
summarized the graphical solution of 
various types of problems chapter by 
chapter, so that the less complex prob- 
lems can be analyzed with some degree 
of accuracy for preliminary design 
studies. 

Chapters 11 and 12, covering water- 
hammer problems in pump discharge 
lines, are of considerable interest, but 
they in turn deal only with greatly 
simplified installations and omit the 
analyses of the more complex projects 
which are becoming more and more 
common as municipal and other water 
supplies are required to go farther and 
farther for their source of water. 

The effect of friction has also been 
covered in chapter 13 and follows the 
teachings of Schnyder and Bergeron to a 
large extent. 

The section on approximate methods 
should be followed with a great deal of 
caution when studying complex conduits 
as serious errors may result from over- 
simplification. 

Chapter 16 on the discharge charac- 
teristics of gates and valves still main- 
tains the relationship between areas and 
valve positions rather than flow versus 
valve positions. This is an important 
factor since the flow is not directly pro- 
portional to areas throughout the stroke 
of any control valve. 

The chapter on surge tanks and air 
chambers is of interest in showing the 
benefits to be gained from such types of 
installations. 

In general the book omits references 
to all other remedial devices and partic- 
ularly the effect of the parting and re- 
joining of the water column which is 
present in many installations both of 
pump-discharge lines and of hydraulic- 
turbine penstocks. 

The use of the dimensionless relations 
has been followed in practically all of the 
illustrations where the head in the graphi- 
cal analysis is taken as the ratio of the 





water-hammer head to the normal head 
and the velocity of flow has been taken 
as the ratio of the transient flow to 


the design flow. To many outside of 
academic circles, who are faced with 
water-hammer problems, the use of ac- 
tual units, such as feet of head, velocities 
in feet per second, and time in seconds, 
gives a feeling of physical significance 
that the dimensionless approach omits. 

So many of the treatises on water 
hammer have been based on theoretical 
analyses that there is a need for com- 
parisons between theoretical studies and 
actual test results obtained on the com- 
pleted installations. In the preface the 
author states, “Sufficient field-test data 
have been obtained at these structures 
to demonstrate the reliability of the 
methods of analysis described in the 
text." If some of these actual results 
had been included in the book as a mat- 
ter of comparison with theoretical an- 
alyses it would have been most reas- 
suring to those who are engaging in the 
solution of water-hammer problems on 
major projects. 

The author’s bibliography is an in- 
teresting selection of the outstanding 
contributions to the subject. With 
the exception of three references to 
French publications and one to a German 
publication, all of the 47 articles and 
books referred to are in English and 
should be readily available to those who 
wish to study the problem in greater 
detail. 





ASTE Annuat Couiectep Papers, 1956. 
Published by American Society of Tool En- 
gineers, Detroit, Mich. Various pagings, 


81/2 X 11 in., loose-leaf manual. $7.50. 
Ceramic tooling, drawing of titanium, applica- 
tions of diamond tools, equipment replacement, 
computers for machine-tool control, training 
and development of engineers, automation, 
and a wide range of additional subjects are 
covered in the fifty-one papers included. The 
volume also contains a panel discussion on car- 
bide die problems, research reports on ce- 
mented borides and methods of applying cut- 
ting fluids, and a summary of a recent ASTE 
survey on impact of automation on produc- 
tion in the near future. Many of the papers 
are illustrated; some include references. 
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ANNUAL ReporT ON THE Prooress or RusBER 
Tecunotocy. Volume 19, 1955. Published 
by the Institution of the Rubber Industry, 
London, England, 158 p., 7'/4 X 97/s in., 
bound. 21s. A critical review of the litera- 
ture covering advances in cable and electrical 
insulation, synthetic rubber, testing and 
equipment, machinery and appliances, proc- 
esses and materials, and in the manufacture of 
various types of rubber goods. One section 
deals with the use of rubber as a road surfac- 
ing material. 


CatcuLaTION OF CHaNGe Gear Ratios. 
By EricH. Wang. 1954, 116 p., 8'/s X 11 in., 
spiral binding. Available from the author, 
601 Monroe Drive, Xenia, Ohio. $3.50. 
The problem of finding two, four, six, and 
more gear ratios that will approach a desired 
ratio in the form of a decimal is an old one. 
The author here provides a systematic develop- 
ment of simple principles. Factor tables and 
sample work charts follow a step-by-step ex- 
planation of the methods. The most suitable 
practical ratio within a given permissible 
error may be found or, if wanted, the ratio 
with the smallest error. 


Common Sense in Research aND Deveop- 
MENT MANAGEMENT. By George W. Howard. 
1955. Vantage Press, New York, N. Y. 104 
p-, 5'/4 X 8/4 in., bound. $2.75. This is 
an impartial description of current practice, 
based on visits to industry, government, and 
university research establishments in the 
United States, Canada, and Europe. The ac- 
tivities described include organization; selec 
tion and professional development of per- 
sonnel; duties of the director; planning and 
checking progress; internal communications; 
and technical services—library, laboratory, 
stenographic, etc. A_ ten-page annotated 
bibliography is included. 


Controx or Quatity 1n THE PropucTION 
or Wrovcnr Non-Ferrous Merats AnD 
Axuoys. Part 3. The Control of Quality in 
Heat Treatment and Final tations. (Mono- 
graph and Report Series, No. 17), 1955, The 
nstitute of Metals, London, England, 104 p., 
8/2 X 11'/, in., bound. $2.50. Five of a: 
six papers in this monograph deal with the 
heat-treatment, finishing, inspection, and test- 
ing of rolled, extruded, and drawn aluminum 
and aluminum alloys; copper and aluminum 
rod and wire; copper and copper-base alloys; 
light-alloy drop forgings; and wrought nickel 
and nickel alloys. The sixth paper is a re- 
view of methods of aeronautical inspection of 
wrought products as conducted by the British 
Ministry of Supply. 


Discastinc Dis Desicn. By H. K. Barton 
and L. C. Barton. 1955, ¢ Machinery 
Publishing Co., Led., London, En land, 158 p., 
5'/2 X 83/, in., bound. Available from the 
Industrial Press, New York, N. Y. $3. Pri- 
marily intended for practicing diecasters, this 
book analyzes the various features of dies 
and shows how their design and use under 
various operating conditions influence the 
quality of castings. Detailed consideration is 
iven to runners and gates, ejector mechanisms, 
Feed cores, die inserts, retractable cores, insert 
preloading devices, thermal balance in dies, 
and operational factors affecting cavity dis- 
position. The last three chapters deal with 
the effect of variant die designs on ease of 
maintenance, finishing, and dimensional ac- 
curacy 


Dynamics oF Macuinery. By James B. 
Hartman. 1956, McGraw-Hill Book Com- 
pany, Inc., New York,N. Y. 283 p., 6X 91/4 
in., bound. $7.50. Emphasizing the de- 
velopment of the ability to apply fundamental 
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principles to the solution of problems of ma- 
chine design and analysis, this book deals with 
such selected topics as mechanical vibrations, 
balancing of machinery, engine dynamics, 
mechanical transients, and the dynamics of 
automatic control systems. Vector analysis, 
Fourier series, Laplace transforms, and other 
mathematical techniques not usually encoun- 
tered in undergraduate courses are introduced 
as needed. Problems are provided at the end 
of each chapter, and a set of special projects 
designed to develop a professional approach to 
engineering problems is contained in an ap- 
pendix. 

GENERALIZED THERMODYNAMIC PRopERTiEs 
or Pure Fiuips. By A. L. Lydersen, R. A. 
Greenkorn, O. A. Hougen. Report No. 4, 
Engineering Experiment Station, College of 
Engineering, University of Wisconsin, Madi- 
son, Wis. 99 p., 8'/2 X 107/s in., spiral bind- 
ing, $3.50. By the use of third parameter, 
the critical compressibility factor, the theory of 
corresponding states has been extended for 
both gaseous and liquid phases of pure com- 

unds. Extensive tables are presented cover- 
ing a range of reduced temperatures and re- 
duced pressures at regular intervals. The 
tables are based on a systematic selection 
from pu T data of 59 organic compounds (hy- 
drocarbons, etc.) and 23 inorganic compounds 
including water. Several special tables are 
also included and methods of use are demon- 
strated by numerical examples. 


Hanpsucw pes Koxereiwesens. Vol. 1. 
By Otto Grosskinsky. 1955, Karl Knapp 
Verlag, Diisseldorf, Germany, 547 p., 69/4 X 
9'/ in., bound. 76 DM. This is the first 
volume of a two-volume set on coking prac- 
tice intended to replace and bring up to date 
the now out-of-print International Handbook 
of the By-Product Coke Industry. Written 
by authorities in the field, the six main sec- 
tions deal with: the importance of coking 

ractice; the characteristics of coals and cok- 
ing coals; the coking plant; the charac- 
teristics of coke; test methods for coal and 
coke; energy economics in the coking plant. 


Hicu-TemperaturgE Trcunotocy. Spon- 
sored by The Electrochemical Society, be. 
editor-in-chief, I. E. Campbell. 1956, John 
Wiley and Sons, Inc., New York, N. Y. 526 
p., 59/4 X 91/4 in., bound. $15. Contribu- 
tions by thirty-five specialists are presented 
in four sections devoted to the development of 
refractories; techniques; materials; methods; 
and measurement. ¢ discussion of materials 
is concerned mainly with oxides, carbides, 
nitrides, silicides, sulphides, and cermets, but 
also includes a brief treatment of metallic ma- 
terials. In dealing with methods, sintering is 
discussed at length, and both conventional 


and new types of furnaces are described. The 
section on measurements covers various spe- 
cialized mechanical and physical property 
tests and optical and x-ray techniques. 


Inpgx MATHEMATISCHER TAFELWERKE UND 
Tapetten. Compiled by Karl Schiitte. 1955, 
Verlag R. Oldenbourg, Munich, Germany, 
143 p., 5°/4 X 83/3 in., bound. 14.50 DM. 
This is a list of about 1200 tables, giving only 
authors, titles, and place and date of publica- 
tion. It is a guide to tables for practical and 
numerical calculating, logarithms of circular 
functions, natural values of circular functions, 
elliptic functions, integrals, and other purely 
mathematical tables, as well as to tables from 
other branches of science such as physics, 
chemistry, astronomy, geodesy, geophysics, 
and meteorology. Chapter headings and sub- 
divisions of chapters are given in both German 
and English. 


Intropuction To Ptasticiry. By Aris 
Phillips. 1956, The Ronald Press Company, 
New York,N. Y. 230p.,6X 91/,in., bound. 
$7. A treatment of metal plasticity, written 
from the viewpoint of the stress analyst and 
intended for advanced students and practicing 
engineers. The first six chapters deal with 
one-dimensional problems: the behavior of 
an indeterminate truss as influenced by the 
plastic behavior of its members; plastic de- 
sign of beams and frames; plastic bending; 
deflections of statically determinate and stati- 
cally indeterminate beams and frames; and the 
theory of curved bars. The last three chap- 
ters deal with problems of combined stress: 
the stress-strain relations of plasticity, plastic 
design of structures, and strain hardening. 
Proofs of some of the theorems employed in the 
text are given in the appendix, and a number of 
problems are supplied at the end of the book. 


Lecat Prostems 1n ENoingERING. By 
Melvin Nord. 1956, John Wiley and Sons, 
Inc., New York, N. Y. 391 p., 6 X 91/4 in., 
bound. $7.50. The section of this book 
devoted to specifically engineering-legal prob- 
lems covers construction contracts and specifi- 
cations; governmental regulation of business; 
patents, copyrights, and trademarks; and air 
and stream pollution. In addition, the book 
includes a section dealing with engineering 
ethics and professional registration, and an- 
other explaining the legal principles involved 
in contracts in general, sales, insurance, work- 
men’s compensation, partnerships, municipal 
corporations, and other subjects of interest to 
engineers. Cases used to illustrate the discus- 
sion are given in condensed form and simplified 
language. 

Psrroteum Propuction ENGingERING: Orn 
Fistp Devetopment. Fourth edition, 1956. 
By Lester C. Uren. McGraw-Hill Book Com- 
pany, Inc., New York, N. Y. 792 p., 6 X 
91/,in., bound. $12. This volume, one of a 
series of three volumes providing a thorough 
survey of the subject, is a detailed discussion 
covering the planning and conducting of a 
field-development program, the drilling of 
wells, and the exploitation of fields up to the 
point where they are ready to produce. Among 
the many processes, methods, and types of 
equipment discussed are well spacing, der- 
ricks, churn and rotary drilling, well casing, 
logging, surveying, and well records. In this 
edition, some sections have been rewritten, 
and new material covering advances in equip- 
ment and methods has been added. Selected 
bibliographies are appended to cach chapter. 


Propuction Controt. Text and Cases. 
By William Voris. 1956, Richard D. Irwin, 
Inc., Homewood, Ill. 413 p., 6 X 9'/, in., 
bound. $7.20. This is a presentation of basic 
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principles and their applications in intermit- 
tent and continuous manufacturing, with con- 
siderable emphasis on company organization 
and on the interrelationships between produc- 
tion control and other manufacturing func- 
tions. Control in a small company is treated 
separately, and material is included on the 
automatic factory, computers, operations re- 
search, and linear programming. Case prob- 
lems from actual companies are used to illus- 
trate the discussion. 


Resistance or Marertats. By F. B. Secly 
and J. O. Smith. Fourth edition, 1956, John 
Wiley and Sons, Inc., New-York, N.Y. 459 
p-, 5'/2 X 85/s in., bound. $6.50. Part 1 of 
this standard text consists of the basic topics 
usually included in the subject: relations 
among loads, stresses, and deformations; 
stresses in beams; statically indeterminate 
members; dynamic loads, etc. Part 2 deals 
with such additional topics as composite 
beams, unsymmetrical bending, continuous 
beams, and elastic vibration of load-resisting 
members. 


Sarety ManaGement. Accident Cost and 
Control. By R. H. Simonds and J. V. Gri- 
maldi. 1956, Richard D. Irwin, Inc., Home- 
wood, Ill. 555 p.,6 X 9'/,in., bound. $7.80. 
Of special interest to engineers are the chap- 
ters in this book dealing with the safety as- 
pects of plant layout, machinery, boilers, elec- 
tricity, materials handling, storage, new-prod- 
uct development, and wastes disposal. As a 
whole, the book is a comprehensive treatment 
of principles, supplemented by numerous prac- 
tical suggestions and illustrated by selected 
case histories. Among the major topics 
treated are organization of a safety depart- 
ment, accident-cost analysis, health hazards, 
protective equipment, and employee selection 
and training. Appendixes list common indus- 
trial health hazards and give properties of 
selected flammable materials. 


ScHALL UND SCHWINGUNGEN IN FEstKORPERN. 
(VDI Berichte Volume 8) 1956, VDI-Verlag, 
Diisseldorf,Germany. 183 p., 81/4 X 115/sin., 
paper. 48 DM. The thirty-five papers in- 
cluded in this symposium deal with noise and 
vibration as transmitted by solid bodies. 
These papers are grouped under four main head- 
ings: structure-borne sound in building ma- 
terials; structure-borne noise in relation to 
——— design; damping problems; meas- 
urement of structure-borne noise. Several of 


the pees are in English, and the others have 


brief English summaries. 


STAUBBEWEGUNGEN IN GRENZSCHICHTEN. 
VDI Berichte, No. 6, 1955. Verein Deutscher 
Ingenieure, Dusseldorf, Germany. 56 p., 81/4 
X 115/s in., paper. 10.50 DM. A group of 
twelve papers dealing with various aspects of 
the motion of dust at boundary layers: distri- 
bution of particles; operation of mechanical 
dust separators; deposition and sedimentation 
phenomena; pneumatic-transportation inves- 
tigations; hydrodynamic phenomena in tur- 
bulent gas layers; etc. 


Srrenctuh or Marerias. Part 2. Ad- 
vanced Theory and Problems. By S. Timo- 
shenko. Third edition, 1956, D. Van Nos- 
trand Company, Inc., Princeton, N. J. 572 p., 
6 X 91/4 in., bound. $7.50. The second 
volume of the revised edition of this standard 
work for graduate students, designers, and re- 
search engineers includes a considerable amount 
of new material. Major changes have been 
made in the chapters devoted to torsion, plas- 
tic deformation, and the mechanical proper- 
ties of materials. In the latter chapter, infor- 
mation for the proper selection of working 
stresses has been presented in considerable de- 
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tail. New references, figures, and problems 
have been inserted throughout the text. 


Stupies or Bounpary Vatue Prostems. 
Parts 1-3. By Sven T. A. Odman. Swedish 
Cement and Concrete Research Institute 
(Proceedings, No. 20, No. 24, No. 25), Stock- 
holm, Sweden, 1953, 1955. 44 p., 283 p., 
27 p., 6"/s X 97/s in., papers. 8, 35, 5 Sw. 
crowns. Part 1 of this treatise surveys com- 
monly used minimum methods for solving 
boundary-value problems and describes the 
orthogonal method for calculating a first 
approximation to a solution of a partial 
differential equation with homogencous bound- 
ary conditions. Part 2 deals with the applica- 
tion of the latter method to the natural 
vibration of rectangular plates and presents 
tables of the 36 lowest characteristic functions 
of rectangular slates varying in side-length 
ratio and for four sets of boundary conditions. 
Part 3 discusses methods of solution of the 
— of an oblique plate transversely 
€ 


yaded. 


Symposium on Basic Errects or Environ- 
MENT ON THE STRENGTH, SCALING, AND Em- 
BRITTLEMENT OF Metats at Hich TEMPERA- 
tures. (Special Technical Publication No. 
171) American Society for Testing Materials, 
Philadelphia, Pa. 114 p., 6 X 9 in., paper. 
$2.75. The six papers making up this sym- 
posium deal with he following subjects: the 
role of thin suriace films in the deformation of 
metal monocrystals; structure of oxides on 
high-temperature alloys at 1500 F; effect of 
strain on the oxidation of nickel-chromium 
heater alloys; intergranular oxidation in 
type 310 stainless steel; oxidation-resistant 
scales on molybdenum-base alloys; and oxida- 
tion at elevated temperatures. Discussions 
and lists of references accompany each paper. 


TasLe or Hyperporic Sings AND COsINES: 
(« = 2 to x = 10.) (Applied Mathematics 
Series, National Bureau of Standards, no. 45, 
1955.) Available from Superintendent of 
Documents, U. S. Government Printing Office, 
Washington 25,D.C. 81 p., 77/s X 10'/s in., 
po $0.55. This table provides values of 

yperbolic functions in the range from x = 2 
to x = 10 at intervals of .001 to nine signifi- 
cant figures. It supplements previously pub- 
lished tables which covered = range 0 to 2 
at intervals of .0001 and the range 0 to 10 at 
intervals of .1. 


TasLe oF THE DescenpiING ExpoNeENTIAL. 
(x = 2.5to x= 10.) (Applied Mathematics 
Series, National Bureau of tandards, no. 46, 
1955.) Available from Superintendent of 
Documents, U. S. Government Printing Office, 
Washington 25, D. C. 76 p., 77/3 X 10 '/s 
in., paper. $0.50. In an earlier set of tables 
(1939) the descending or negative exponential 
e~* was tabulated from x = 0 to x = 2.5 at 
intervals of .0001, and for the range x = 1 to 
x = 100 at intervals of 1. The present table 
gives values in the range x = 2.5 to x = 10 
at intervals of .001, to 20 decimal places. 


TascHENBUCH DER HocHFREQUENZTECHNIK. 
Edited by H. Meinke and F. W. Grundlach. 
1956, Springer-Verlag, Berlin, Germany, 1408 
p., 5'/s X 8 in., bound. 69 DM. A com- 
prehensive handbook on high-frequency en- 
gineering containing an extensive compilation 
of curves, formulas, and basic data with special 
reference to communications applications. 
Theory, design, and operating characteristics 
are presented in the twenty-five sections 
written by authorities in the special fields. 
Electronics applications other than in com- 
munications are not included. A detailed 
table of contents and an extensive subject 
index are provided. 


TecuniscHe MessuNGEN AN STAUBSYSTEMEN. 
VDI Berichte, no. 7, 1955. Verein Deutscher 
Ingenieure, Diisseldorf, Germany. 82 p., 
81/4 115/sin., paper. 12.50DM. Technical 
measurements in industrial dust systems are 
treated from various standpoints: sampling 
devices; effect of errors on accuracy of meas- 
urement; determination of particle size; elec- 
trical properties of dusts; dust and fume prob- 
lems; special devices and applications. 


TueoreticaL Hypropynamics. By L. M. 
Milne-Thomson. Third edition 1955, The 
Macmillan Company, New York, N. Y. 632 
p-, 6 X 9'/s.in., bound. $9.80. The object 
of this book is to give a thorough and clear 
introduction to the mathematical theory of 
fluid motion which will be applicable to both 
hydro and acrodynamics. Fhe presentation 
is based on vector methods and the complex 
variable, and in order to make the book self- 
contained, concise treatments of both have 
been included. The principal changes in this 
edition, apart from rearrangements of material 
and new methods of presentation, are the fol- 
lowing additions: Darwin's interpretation 
of virtual mass; Shiffman's method of reflec- 
tion across free streamlines; and John’s treat- 
ment of potential flow with a free surface. 


THEORY AND Practice oF LuBRICATION FOR 
Enoineers. By Dudley D. Fuller. 1956, 
John Wiley and Sons, New York, N. Y. 432 
P- 53/4 & 91/4 in., bound. $10.50. In the 

rst half of this book, fundamentals of vis- 
cosity and flow are dealt with, and the hydro- 
dynamic and hydrostatic theories are de- 
veloped from simple and readily understood 
principles. In the last half, two chapters are 
devoted to journal bearings, and single oy 
ters to typical industrial yyy materials, 
air-lubricated bearings, dry friction, and 
boundary friction. aa bearing designs are 
given, including those for machine tools, 
generators, — mills, and centrifuges. 
The book is intended both for classroom use 
and for practicing engineers. 


THERMAL Power From Nucvear REACTIONS. 
By A. S. Thompson and O. E. Rodgers. John 
Wiley and Sons, Inc., New York, N. Y., 
1956. 229 p., 9 X 53/4 in., bound. $7.25. 
A discussion from the mechanical engineer's 
viewpoint of the engincering-design problems 
involved in the generation of heat in reactors, 
removal of heat from reactors, and the use of 
the heat in thermal power plants. Consider- 
able space is devoted to calculations of neutron 
distribution, criticality, and reactor kinetics; 
problems of shielding, materials, thermal stress, 
and heat transfer are treated. The use of 
numerical methods and dimensional analysis 
for the solution of design problems is empha- 
sized. 


THERMODYNAMICS AND StTaTisTICAL MECHAN- 
ics. (Lectures on Theoretical Physics, volume 
5). By Arnold Sommerfeld, 1956, Academic 
Press Inc., Publishers, New York, N. Y. 401 
p., 57/s X 91/4 in., bound. $7. The first 
chapter of the fifth volume of this treatise deals 
with such general considerations in thermo- 
dynamics as the first and second laws, thermo- 
dynamic equilibria, the van der Waals equa- 
tion, and Nernst’s third law. The second 
chapter, devoted to applications of thermo- 
dynamics to special systems, discusses gaseous 
mixtures, the theory of phase equilibria, black- 
body radiation, and other topics. Chapters 
three and five deal with the pre wreg | and 
exact kinetic theory of gases, and the fourth 
chapter is a consideration of statistical me- 
chanics based on Boltzmann's combinatorial 
method. 
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ASME News 





With Notes on Soiey Aetvtoe and Event 


Large group of visitors inspect Canadair, Ltd., in conjunction with the 70th 
annual general and professional meeting of The Engineering Institute of Canada 
held in association with The American Society of Mechanical Engineers and Ameri- 
can Rocket Society in Montreal, May 23-25, 1956 


J. W. Barker Stresses International 
Co-Operation Among Engineers at 
EIC-ASME Meeting in Montreal 
EIC 70th annual meeting presented 
in association with ASME and ARS. 


EIC Confers Honorary Membership 
on ASME Secretary C. E. Davies 


““Gatugrinos like this are a vivid example 
of our cordial and friendly relationship,"’ said 
J. W. Barker, ASME President, at the ASME 
Luncheon held in conjunction with the seven- 
tieth annual general and professional meeting 
of The Engineering Institute of Canada. The 
meeting was held May 23-25, 1956, at the 
Sheraton-Mount Royal Hotel, Montreal, Que., 
Canada, in association with The American 
Society of Mechanical Engineers and American 
Rocket Society, an affiliate of ASME. 

With the idea of stimulating still further 
international co-operation among engineers, 
Mr. Barker cited a few specific actions ASME 
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and groups of Canadian engineers have already 
taken together; namely, ABC unified screw 
thread, ASME Boiler Code has been in- 
corporated into law in eight Canadian Prov- 
inces, ASME'’s international program on re- 
search in the properties of steam. 

‘The relations between the ASME and The 
Engineering Institute of Canada have been 
fortunately happy,’ said Dr. Barker and cited 
the “‘barrier-less’’ manner in which men and 
ideas have been exchanged throughout the 
years and expressed the “hope it will continue 
to be even more fruitful. There is no product 
that we export so willingly or import so prof- 








E. S. Newman, News Editor 


itably, as the skill of the engineer and the 
knowledge of the scientist."’ 

“We work,"’ he concluded, “‘side by side 
under that wonderful motto—graven into stone 
many long years ago over the door of the 
British Institution of Civil Engineers, that 
“Engineering is the Art of employing the great 
sources of power in Nature for the Use and 
Convenience of Mankind’."’ 

Nearly 1700 delegates and visitors registered 
for the meeting. The record attendance was 
made up of members of the three societies and 
representatives of engineering institutions in 
Britain and France. 


New EIC Officers Announced 


The newly elected officers of the Institute 
who were introduced at the meeting are: V. A. 
McKillop, president; H. R. Sills, G. M. Dick, 
and H. W. L. Doane, vice-presidents; and 21 
councillors. 


Professional Meeting 


The professional meeting got under way with 
the first of a fine program of technical papers, 
which continued through the next two days. 
In all there were 31 technical papers and three 
panel discussions covering a wide range of 
interesting and timely subjects. (Some of 
the papers have already appeared in the En- 
gineering Journal; the remainder will be 
published in later issues. ) 


Notes and Quotes From Technical 
Papers 


“It is not generally realized even today that 
the major share of the seaway work is being 
carried out in the Canadian section of the 
river. In fact the project now under construc- 
tion differs from the so-called ‘all Canadian 
Seaway’ only near Cornwall, where two locks 
and connecting canals on the American side 
have replaced similar structures proposed to be 
built in Canada,"’ stated D. M. Ripley, senior 
assistant engineer, hydraulics, St. Lawrence 
Seaway Authority. 

‘River models are playing a large and in- 
dispensable part in planning and design for the 
St. Lawrence Seaway Project,’’ said Dr. Dun- 
can Mclntyre, senior assistant engineer, 
hydraulics, St. Lawrence Seaway Authority. 
‘Models have proven to be efficient tools for 
solving complex design and construction prob- 
lems,"’ he continued, ‘‘and have made a notable 
contribution to the development of an inte- 
grated plan of river development which is in 
the best interests of both power and navigation. 
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‘The important problem now facing 
Canada's electrical-power-producing industry 
is to keep pace with prospective future power 
growth. Another problem is to attract and 
train engineers and other personnel capable of 
administering, planning, and operating the 
extensive power systems of the future," 
according to W. R. Way, vice-president and 
chief engineer, Shawinigan Water and Power 
Company, Limited, Montreal. 

‘The British Electrical and Allied Industries 
Research Association, commonly known as 
ERA, served primarily the electrical industry. 
The type of research concerned is that for which 
industrial reward would not justify individual 
action, and must therefore be pursued collec- 
tively, together with that which in any case 
must be applied collectively,’ stated Jerzy 
Miedzinski, development engineer, Depart- 
ment of National Defense, Navy, Ottawa 

“Specialized research organizations are 
responsible for most of the work,’’ he ex- 
plained. ‘There are 40 
half of them with over 30 years of experience. 
They are maintained by the industry, with 
the help of government grants."’ 

“The ERA research program is mainly 
concerned with initial examinations of new 
concepts on one side, with marginal improve- 
ments of established techniques on the other 
side, and with testing, standardization, co- 
ordination of effort, and so on"’ the speaker 
continued. Sixteen associations concerned 
with the engineering and fringe industries 
have between them a present income of some 
£ 2,500,000 of which four-fifths is subscribed 
by members of the various industries and the 
balance is a government grant. Income of in- 
dividual research organizations ranges between 
£15,000 and £500,000. In addition, the 
engineering industry in Britain has recourse to 
some eight goverment research laboratories. 

Three leading authorities from Britain, the 
United States, and Canada discussed air pollu- 
tion: S. G. G. Wilkinson, of the Ministry of 
Housing and Local Government, London, 
England, whose subject was air pollution in 
Britain; Dr. E. A. Allcut, head, Department of 


such associations, 


Mechanica! Engineering, University of Toronto, 
who spoke about pollution-control problems 
in Canada; and L. C. McCabe, presidenr, 
Resources Research, Inc., of Washington, 
D. C., who dealt with current developments in 
air pollution in the United States. (Mr. Mc- 
Cabe’s paper was not available at press time 
“Britain's annual bill year after year in 
terms of money alone reaches the staggering 
total of £250 million; this figure stands com 
parison with figures obtained elsewhere: the 
estimate for Pittsburgh, in 1952, for example, 
produced a figure equivalent to over $55 for 
each inhabitant, whereas our £250 million 
represents over $14 per head over the popula- 
This was 
Beaver 


tion of the country as a whole.” 
the most important feature of the 
Committee's Report at the end of 1954 on the 
damage done by air pollution, according to 
S. G. G. Wilkinson. This Report, the out- 
come of the 4000 deaths in December, 1952, 
from the same smog which covered London for 
four and a half days, showed beyond doubt 
that pollution is a dangerous enemy to human 
health. 

The government had lost no time in imple- 
menting the Committee's recommendations, 
he said. The Clean Air Bill is now on its way 
through Parliament and may have become law 
by now. It repeals almost all present legisla- 
tion about smoke pollution and substitutes 
a single new code, the main features of which 
are: 

(1) The discharge of dark smoke from any 
chimney is prohibited, subject to limited ex- 
ceptions such as the lighting up of furnaces 
from cold. The prohibition applies also to 
locomotives and ships. 

(2) Any practicable means available must 
be used to minimize the release of grit or dust 
from furnaces. New furnaces must be equipped 
with apparatus to arrest grit or dust. 

(3) The foregoing provisions, which 
mainly affect industry, will operate over the 
whole country. Enforcement is the responsi- 
bility of local authorities. 

(4) Smoke from other sources, including 
domestic smoke, is dealt with on a local, and 


Sir George H. Nelson, /eft, President of the British Institution of Electrical Engi- 


neers; R. E. 


Heartz, center, EIC President, 1955-1956; and ASME President J. W. 


Barker, shown at the EIC President’s Dinner in the University Club, Montreal, 


Que., Can. 
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G. R. Lord, chairman, ASME Ontario 
Section, who was chairman at the 
ASME-EIC luncheon meeting at the Sher- 
aton-Mount Royal Hotel, Montreal, 
on May 25, introduces ASME President 
J. W. Barker 


in a sense, voluntary basis. Local authorities 
will establish ‘‘smoke’’ control areas, in which 
smoke emission from buildings is prohibited. 
Householders will be entitled to grants for 
replacing their appliances, where necessary, to 
enable smokeless fuel to be burnt. 

(5) Present arrangements regarding control 
of pollution from special processes by the Alkali 
Inspectorate are not disturbed. Supplementary 
provisions deal with new furnace design, smoke- 
density meters, height of new chimneys, and 
and pollution from colliery spoilbanks. 

The Report had shown that domestic fires 
were responsible for nearly half the smoke in 
the atmosphere, added the speaker. It would 
have to be tackled if advances were to be made 
toward cleaner air. Yet the open fire is still 
a cherished feature of millions of British 
homes. Supplies of domestic smokeless fuels 
are very limited. The main substitute must 
be coke. Most grates are not constructed 
to burn coke; these must be replaced. So 
the abolition of smoke will not be a quick 
or simple process. The Committee had envis- 
ioned a long-term program of 10 to 15 years to 
deal with large urban areas alone, he said. 

Recalling that since the beginning of this 
century the problem had increased in seriousness 
and complexity, Dr. Allcut pointed out its 
very name had been changed from ‘‘smoke 
abatement” to “‘air-pollution control."' This 
had become a problem affecting whole com- 
munities and extending beyond the scope of 
purely short-term remedies or . legislation. 
Lack’ of agreement*on definitions and’ on tech- 
niques of measurement and control had led to 
an unsatisfactory situation that could only be 
rectified by agreement on an international basis. 
‘Action to achieve this,’ he warned, ‘‘must 
be taken before it is too late." 

“It should be remembered that the type of 
land and the meteorology of the country sur- 
rounding the industrial area, as well as heights 
of the industrial stacks, determine what air 
pollutants reach ground level in business and 
residential districts,’ he stated. ‘‘Moreover, 
a heavy layer of smoke haze at the ground, 
particularly if thickened by fog into a ‘smog’, 
resists the penetration of sunlight, thus pre- 

(Continued on page 668) 
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C. E. Davies Becomes Honorary Member of EIC 
at 70th Annual Meeting in Montreal 


Ar the annual banquet of The Engineering 
Institute of Canada C. E. Davies, secretary 
ASME, was awarded Honorary Membership in 
the Institute. In presenting the certificate the 
following citation was read: 

Dr. Clarence Ebenezer Davies was born in 
Utica, N. Y., and graduated from the Rens- 
selaer Polytechnic Institute with the degree 
of Mechanical Engineer in 1914. 

Following graduation he entered the pro- 
duction department of the Smith Pre- 
mier Works of the Remington Typewriter 
Company in Syracuse, N. Y. In 1917 he be- 
came an assistant production superintendent at 
the Frankford Arsenal of the United States 
Army and a year later was promoted to super- 
intendent of its fuse shop. At the conclusion 
of the first world war Dr. Davies returned 
to the Remington Typewriter Company and 
shortly after became production superintend- 
ent at their Syracuse Works 

In 1920 he joined the staff of The American 
Society of Mechanical Engineers as associate 
editor. He has remained with that great 
organization ever since and has been its execu- 
tive officer since 1931. 

When the United States entered the second 
world war, he was called to the post of Chief 
of the Control Division in the Office of the 
Chief of Ordnance of the War Department in 
Washington, with the rank of Colonel. For 
his services in this connection he was awarded 
the United States Legion of Merit 

Colonel Davies was one of the organiz-rs 
and the first secretary of the Engineers’ 
Council for Professional Development, of 
which our own Colonel L. F. Grant has been 
president for the past three years. He is also 
secretary and treasurer of the Hoover Medal 
and Gantt Medal Boards of Award. For two 
years he was president of the Newcomen 
Society of England. He was also a member 
of the Council of the Society for the Promotion 
of Engineering Education from 1934 to 1937. 

He joined the Engineering Institute of Canada 
as a member in 1937, and is, as well, a Fellow 
of his own Society and of the American Asso- 
ciation for the Advancement of Science, a 
member of The Institution of Mechanical Engi- 
neers, of the Society of Automotive Engineers, 
of the American Management Association, 
and of a number of other organizations. 

Colonel Davies was awarded honorary 
Doctor of Engineering degrees by Clarkson In- 
stitute of Technology in 1948 and by Drexel 
Institute of Technology in 1950. 

Probably no other American engineer in 
our generation has done more than has Colonel 
Davies to promote mutual understanding and 
practical working relationships among the 
engineering societies of the Western World, 
and particularly between The Engineering 
Institute of Canada and The American Society 
of Mechanical Engineers. To this end he is 
constantly promoting the Institute's co-opera- 
tion in important events and in the work of 
ASME technical committees. 

It is fortunate for the profession that Colonel 
Davies found his place in institutional service. 
He has had a great influence in developing the 
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engineering and scientific societies of his own 
country and their good relationships with 
similar organizations in many parts of the 
world. 

The characteristics that have made Clarence 
Davies a great secretary and a great servant of 
our profession are imagination, vision, per- 
ception, dynamic and persuasive leadership, 
and his ability to plan and carry out great proj- 
ects. He is a great secretary, a great engineer, 
and a great man. 


(Continued from page 667 


venting the heating of cold air in a valley 
which would make it rise.” 

Rapidly increasing use of mechanical trans- 
port adds to the problem. Gasoline engines on 
rich mixture give off large volumes of carbon 
monoxide, a very dangerous gas in sufficient 
concentrations, he continued. Harmful pollu- 
tion from this source, however, seldom 
reaches dangerous levels. The problem of 
contamination from locomotives and steam- 
ships is not that of identification but rather 
that of jurisdiction, the speaker continued. 
Perhaps most of the local air-pollution-control 
procedures have been built around existing 
organizations originally designed for handling 
only smoke abatement. 

A report by the Committee on Atmospheric 


Pollution in Canada, appointed in 1948, stated 
“It is strongly recommended that the problem 
should be dealt with on a regional basis, by 
means of appropriate control areas set up by 
various provincial governments, as only these 
have the power to take such action. The 
fundamental principle for reducing smoke or 
other pollutants is quite simple,”’ he observed 
“Keep it from getting into the air!"’ 

In conclusion, Dr. Allcut advocated the 
following principles which may usefully be 
observed in adopting a policy: 

(1) Complete elimination of pollution is 
not economically attainable. 

(2) The legislation must be enforceable 
and have community support. 

(3) The enforcement policy must be one of 
continual adjustment and education. 

(4) Except in cases of definite hazard to 

health or safety, plants must not be closed. 
(5) The program must be “long-range."’ 
Results must not be expected too soon. Each 
community poses a new and different problem 
which can only be solved by arduous and 
persistent effort. 

To complete a successful opening day of 
the professional meeting, there was a partic- 
ularly enjoyable gesture by the City of Mon- 
treal in the form of a buffet supper at the Chalet 
on Mount Royal. His Worship, Mayor Jean 
Drapeau, welcomed a large gathering of 
delegates and guests, who spent a delightful 
evening overlooking the welcoming city and 
even a part of the St. Lawrence Seaway de- 
velopment that had been discussed that same 
afternoon. 





C. E. Davies, secretary ASME, receiving the certificate of his honorary membership 
in The Engineering Institute of Canada from R. E. Heartz, President of the Institute. 
The presentation was made at the annual banquet of the EIC in Montreal on May 


25. 
of the organization. 


The annual meeting and banquet of the Institute were the largest in 70 years 
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Section of head table at the ASME luncheon held during the EIC annual meeting 
shows, /eft to right, EIC President R. E. Heartz, M. D. Hooven, AIEE President, Dr. 


L. M. Gilbreth and A. G. Christie 


Canadair Trip 


On the following day, Thursday, the after- 
noon was devoted to a most interesting visit to 
the Cartiervill plant of Canadair, Ltd., 
where members and other visitors were shown 
many of the latest developments and techniques 
involved in Canada'sair-defense program. The 
developments went beyond the phases of design 
and production—far and fast, too, in the form 
of an exhilarating air display put on by 
Canadair and elements of Air Defense Command 
of the Royal Canadian Air Force. 

The conclusion of this visit and air show 
was by no means the end of the day’s activities. 
The annual dinner of the Association of 
Consulting Engineers of Canada, at which 
the chairman was J. G. Chenevert, was well 
attended by many members and friends who 
were addressed by Sir George H. Nelson, presi- 
dent of The Institution of Electrical Engineers 

On Friday a luncheon was held under the 
auspices of ASME, at which the chairman 
was G. Ross Lord, chairman of the Ontario 
Section of ASME. Those who attended heard 
a vigorous address by ASME President, Dr 
J. W. Barker, on international co-operation 
among engineers. 


The President's Dinner 


On the evening of May 22 the annual presi- 
dent's dinner was held and wasanotable gather- 
ing of past-president and other officers of the 
Institute together with such distinguished 
visitors as President Sir George H. Nelson and 
General Secretary K. Brasher of The Institution 
of Electrical Engineers, and Joseph W. Barker, 
ASME President, with C. E. Davies, secretary 
of ASME. 

R. E. Heartz, president of the Institute, paid 
particular tribute to the deans of engineering 
who were attending the special conference on 
engineering education. Every degree-granting 
Canadian university was represented at the 
dinner by its dean of engineering, except for one 
who was unavoidably absent because of con- 
vocation ceremonies. 

The concluding event of the meeting was 
the banquet on Friday, followed by the recep- 
tion and dance. The winners of awards and 
medals were received with enthusiasm and the 
guest speaker, Dr. David L. Thomson of Mc- 
Gill University, made a vivid and favorable 
impression on his audience with his discourse 
on engineering education from a university 
viewpoint. 
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The Seaway Tours 


Though the events of Friday evening formed 
the grand finale of a memorable annual meet- 
ing there were many who took advantage of 
the arrangements made on the following day, 
May 26, to visit the main works of the St. 
Lawrence Seaway development. Two tours 
were offered, one covering the developments in 
the Montreal area, and the other taking in the 


The Roundup 


Wir this issue of Mecnanicat En- 
GINEERING, on page 682 through 690, 
we introduce a new section. En- 
titled, ‘‘Roundup,"’ it will be devoted 
to current engineering events, news, 
and comment of general interest. The 
Roundup this month includes stories of 
the VDI meeting in Berlin, the Niagara 
Falls disaster, how industry can stimu- 





late interest in technical-society work, 
the ASEE Middle Atlantic Section 
Meeting, and the Atoms in Business 
Conference in Texas. 





extensive projects near Cornwall and Iroquois, 
Ont., and Massena, N. Y. 

(We could not conclude this report without 
expressing gratitude to the Editorial Staff of 
The Engineering Institute of Canada for the 
substance of the foregoing account of this 
meeting.—News Editor.) 


Successful ASME Meetings 
Depend on Papers “In Hand” 


ConsTaNTLy on the alert to give even better 
service to its members and the profession as a 
whole, the Meetings Committee of The Ameri- 
can Society of Mechanical Engineers has ‘‘in- 
spected the machinery’’ that makes for a suc- 
cessful meeting. It was agreed that having 
technical papers “‘in hand’’ was of the utmost 
importance. 

The Meetings Committee, within whose 
frame of operation the national meetings and 
division conferences are planned, unani- 
mously agreed that the August 1 deadline for 
the receipt of recommended papers for the 
1956 ASME Annual Meeting will be strictly 
enforced. 

Jess H. Davis, chairman, Meetings Com- 
mittee, in a letter to chairmen of divisions and 
committees participating in the Annual 
Meeting, pointed out that this step was nec- 
essary ‘‘since more than fifty per cent of the 
papers scheduled for general Society meetings 
have been listed in advance programs as being 
unavailable."’ 

Papers available in advance of a meeting 
provide wider dissemination of technical 
information, and livelier and better discussion 
is the result. Prepared discussions of papers 
are automatically ruled out if copies are not 
available in advance of the meeting. Dr. 
Davis stated, ‘‘Often, these prepared dis- 
cussions prove to be more valuable to the 
technology than the paper itself. Then too, 
by having pamphlet copies available in ad- 
vance, the sponsoring agency can be reasonably 
assured of what each of its authors will say."’ 

Does August 1 seem to be an early deadline 
for an Annual Meeting paper? The process- 
ing, styling, and printing of more than 300 


papers proposed for the 1956 Annual Meeting 
is an involved and time-consuming process. 
Furthermore, these more than 300 papers 
will have to be co-ordinated in a technical 
meeting of 125 sessions—obviously the best 
way to do the job is with papers in hand. 


Sept. 10-12 

ASME Fall Meeting, Cosmopolitan Hotel, Den- 
ver, Colo. 

(Final date for submitting papers was May 1, 1956) 


Sept. 17-21 

ASME Instruments and Regulators Division and 
Instrument Society of American Exhibit and 
Joint Conference, Coliseum, New York, N. Y. 


(Pinal date for submitting papers was May 1, 1956) 


Sept. 23-26 
ASME Petroleum-Mechanical Engineering Con- 
ference, Conrad Hilton Hotel, Dallas, Texas 


(Final date for submitting papers was May 1, 1956) 


Oct. 8-10 
ASME-ASLE Third Lubrication Conference, 
Chalfonte-Haddon Hall, Atlantic City, N. J. 


(Final date for submitting papers was June 1, 1956) 


Oct. 24-25 

ASME-AIME Joint Fuels Conference, Sheraton 
Park Hotel, Washington, D. C. 

(Final date for submitting papers was June 1, 1956 


Nov. 25-30 
ASME Annual Meeting, Hotel Statler, New York, 
N. Y. 


(Final date for submitting papers was July 1, 1956) 
(For Meetings of Other Societies, see page 684) 
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European welding operations reported at opening session of AWS-ASME meeting. 
Panel, /eft to right, includes S. A. Greenberg; R. W. Clark; C. P. Sander, chairman; 


and C. E. Jackson. 


ASME Sponsors Some Sessions at 
AWS Annual Meeting in Buffalo 


Record registration for technical program and weld- 
ing show; report on European welding operations 


Reports on new welding methods and pa- 
pers describing the fabrication of nuclear- 
reactor components were some of the high 
lights of the American Welding Society's 
national spring meeting at the Hotel Statler in 
Buffalo, N. Y., May 7-11. Over 1600 persons 
registered to attend the 21 technical sessions 
which were jointly sponsored by AWS and the 
Metals Engineering Division of The American 
Society of Mechanical Engineers. 

The Fourth AWS Welding Show held in 
conjunction with the technical meetings in 
Memorial Auditorium, May 9-11, experienced 
a record registered attendance of over 8000 
persons who witnessed the largest display of 
welding equipment and materials ever gathered 
under one roof. Clocked attendee entrance 
for the three days was over 12,000. 


Opening-Session Events 


The opening session was marked by an out- 
standing address by Joseph H. Humberston, 
AWS President, John J. Chyle, AWS President- 
elect, and J. W. Barker, ASME President. 
Other features of this session were: Several 
members of AWS received the National 
Meritorious Certificate Award; Fred L. Plum- 
mer, past-president of AWS, conveyed the 
greetings of the Japan Welding Society; and 
a three-member team reported on European 
welding operations. 

Technological developments in welding 
have come along so fast that industry is lag- 
ging far behind in applying the new methods, 
Mr. Humberstone pointed out in his welcom- 
ing address. 

Mr. Chyle presented a constructive review 
and analysis of the various papers to be offered 
at the meeting and outlined their important 
contribution to our present knowledge in the 
field. 

Industry, government, and education are 
losing engineers through death or retirement 
faster than they are being replaced by young 
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men being graduated from engineering schools, 
Dr. Barker told the audience. 

Dr. Barker pointed out that the prospect was 
bleak for the next three years as it takes at 
least four years to educate a young man or 
woman in engineering, and that even after 
that the outlook is not too encouraging.. The 
Russians, he said, are training more engineers 
than we are ‘‘but they have a long way to go.” 

Pointing out that in one midwestern uni- 
versity, entering students failed to pass fifth- 
grade arithmetic tests, Dr. Barker called upon 
the engineers, ‘‘not only as engineers but as 
citizens,"’ to take an active role in fostering 
good educational practices. 


European Operations Report 


Three members of a team of internationally 
known welding experts toured 11 countries 
last year and reported that ‘American indus- 
try is too complacent and not sufficiently 
aware of progress being made in European 
countries."’ Clarence E. Jackson, manager of 
welding, Metals Research Laboratories, Linde 
Air Products Co., Niagara Falls, N. Y., made 
the report. 

The two other members of the team, who 
made briefer reports, included R. W. Clark, 
manager of welding section, turbine division, 
General Electric Company, Schenectady, N. Y., 
and Simon A. Greenberg, the AWS technical 
secretary. 

“Technologically, the European countries 
are our equal in most instances. Right now, 
European industry is not competing on a large 
scale with American companies because it is 
too busy meeting the needs of its own mar- 
kets,’ Mr. Jackson said. 

“*However, unless American manufacturers 
keep abreast of developments in Europe, we 
shall soon lose whatever small advantage we 
have,"’ he warned. ‘‘Right now, there is 
somewhat less mechanization in Europe, but 
that is due to the availability of manpower 





at lower wages. There can be no doubt, how- 
ever, that European industry can mechanize 
its operations any time production demands 
warrant such installations.” 

The papers delivered at the session on 
nuclear reactors revealed the welding tech- 
niques developed to overcome a number of 
unusual problems and design requirements. 
Typical of these problems was the task of 
welding 7000 ft of zirconium. Also, the 
feasibility of using brazing alloys in the high- 
temperature “‘plumbing’’ systems, where so- 
dium corrosion and high-temperature oxida- 
tion are major factors, was discussed. 

A new method of welding using the energy 
of ultrasonic vibrations was described for the 
first time during another technical session 
It was brought out that solid-state bonding 
has been achieved with both similar and dis- 
similar metals by the introduction of elastic 
vibratory energy into the metals in the area 
to be joined. The process is, at present, ap- 
plicable in joining foil and thin sheet to either 
very thin or massive members. 

Other new welding techniques, methods, and 
equipment described in papers during the 
five-day meeting included: 

New methods of control of rectifier type DC 
power source designed for metal-arc gas- 
shielded welding. 

A new method of fabricating and launching 
vehicular-tunnel tubes. 

New concepts for contro! of resistance weld- 
ing machines. 

Iron-powder electrodes and their applica- 
tions. 

Newly developed filler wires for welding 
high-strength low-alloy aircraft steels by the 
inert-gas-shielded arc-welding processes. 

New developments in tin-zinc alloys for 
soldering aluminum. 

Tungsten-arc cutting of aluminum. 

A new procedure for root-pass welding of 
stainless-steel pipe and plate using the inert- 
arc process. 

Welding heavy sections of aluminum alloys 
6061-O, 6061-T4, 6061-T6, 5154, and 5056. 

A new method of applying rotating bands to 
projectiles by means of welded overlays. 

A two-day welding conference on practical 
aspects of welding was conducted. 





ASME President J. W. Barker addresses 
opening session of American Welding 
Society’s annual meeting in Buffalo, 
N. Y. ASME sponsored some of the 
sessions at the meeting. 
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View of Design Engineering Show on opening da 
with the Design Engineering Conference sponsore 


Engineers, May 14-17. 


* 


ASME Design Engineering Conference 
and Show a Tremendous Success 


More than 13,000 view debut of Design 


Engineering Show; 


Convention Hatt, Philadelphia, Pa., was 
the scene of the debut of a new industrial 
exposition held from May 14 through 17. The 
first industrial exposition for design engineers, 
with approximately 30,000 components, 
materials finishes, shapes and forms, fasteners, 
and other items which go into the making of 
end products, was held in conjunction with the 
Design Engineering Conference sponsored by 
the Machine Design Division of The American 
Society of Mechanical Engineers. The show, 
produced by Clapp & Poliak, Inc., New York, 
N. Y., was viewed by more than 13,000 
persons 


Technical Sessions 


The nine technical papers of the conference 
were presented at four sessions. The dis- 
cussions were designed to point out the need 
for attracting men to the field, training them, 
and making provision for rewarding them for 
outstanding achievement. Other topics dis- 
cussed included cost reduction as an important 
element in design and selection of engineering 
materials, and the effect of the trend toward 
miniaturization. 


Value Analysis in Product Design 


W. L. Healy, supervisor, Data Bureau, 
Philadelphia (Pa.) Works, and A. D. Bentley, 
specialist, Value Analysis Services Section, 
General Electric Company, Schenectady, N. Y., 
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told of the company’s program. The value- 
analysis program calls for a single specialist to 
analyze every factor of cost in a product so that 
it may be produced at the lowest possible price. 
It differs from most conventional practices in 
that a single man is charged with responsibility 
for the cost of a product. 

‘The theory of value analysis is the elimina- 
tion of unnecessary cost while maintaining the 
continued quality of the product,’’ Mr. 
Bentley explained. 

Among many examples, he described how 
the company’s disposal unit for home-garbage 
removal was reduced in price from $135 to 
$85. After three months’ study of several 
hundred parts and materials, it was found 
possible to cut costs in half. 

Another item, a fighter pilot's ‘‘joy stick’’ 
used in radar control to bring an enemy target 
into position, was reduced 80 per cent in cost, 
he said. 

The company is going into a greatly ex- 
panded program of training its own personnel 
in value analysis and will train more this 
year than in the previous five years, according 
to Mr. Bentley. About 1500 persons in all 
levels of jobs in engineering, marketing, 
manufacturing, purchasing, and sales will 
receive this training. 


How to Get and Train 
Design Engineers 


“If the average production worker's time 
were as loosely scheduled and used as are many 


at Convention Hall, Philadelphia, Pa. 
by the Machine Design Division of The American Society of Mechanical 


The show was held concurrently 


designers, both the company’s manufacturing 
program and competitive position would be in 
rough shape,’’ Chester Linsky, Pennsylvania 
State University, declared. 

“Study after study shows that design engi- 
neers are being used for routine jobs which 
technicians or draftsman could do,"’ he said. 

One of the major factors of waste, Professor 
Linsky said, is the failure to provide the 
engineer with an assurance that his talents are 
being utilized to best advantage. 

‘‘Every newspaper is crowded with employ- 
ment lures,"’ he pointed out. ‘‘Note that 
while they stress job benefits, their big bait is 
the promise of challenging and high-level 
assignments. Employment interviewers and 
personnel managers tell me that this approach 
pays off better thaa any other recruiting 
technique. .It would seem then that this 
would provide some excellent clues to what an 
organization could do to keep their engineers 
productive and satisfied with their work 
assignments without having to look elsewhere 
for more promising opportunities.” 


Westinghouse Graduate Program 


A. A. Johnson, manager of engineering, 
Switchgear Division, Westinghouse Electric 
Corporation, East Pittsburgh, Pa., stated that 
one of the major inducements this company 
offers engineering graduates is an opportunity 
to continue their graduate education. The 
company has arrangements with 15 universities 
for evening courses leading to master's degrees 
and doctorates. 

The company pays half the tuition fee for 
each course successfully completed and pays 
the remaining half when a graduate degree is 
won. More than 7500 professional employees 
have participated in this program, he said. 
Over 300 have earned master’s degrees and 17 
have earned their doctorates through this 
program. 

He explained that these and other training 
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programs have brought the company rich 
rewards in stability of employment among 
engineers. During the recently ended Westing- 
house strike, he said, fewer engineers left the 
company than even during normal periods. 


More Selective Recruitment 


Bernard J. Covner, Dunlap & Associates, 
Stamford, Conn., declared that recruitment of 
engineers can be more selective and more 
efficient, even in the tight labor market which 
now exists. He urged greater attention to 
individual characteristics, both as to the man 
and the job to which he is assigned. 

Among factors to be taken into considera- 
tion, he said, are the man's grasp on economics 
and his social outlook. “An engineer with a 
lack of knowledge of economics may not bear 
in mind the budget he has to work with nor 
the market possibilities of the product he is 
designing."’ 

In line with the analysis of the individual 
approach to an engineer's capabilities, Mr. 
Covner added, *‘A man doesn't necessarily 
have to have an engineering degree to perform 
ably in certain engineering positions."" 


Recognition and Reward for Invention 


Four-thousand employees of Westinghouse 
Electric Corporation have contributed inven- 
tion ideas to the company in the past five 
years, William A. Steiger, manager of the 
company's patent department, revealed at the 
concluding session of the Design Engineering 
Conference. 

Mr. Steiger attributed the large number of 
invention ideas to a company-incentive plan 
started five years ago with rewards ranging 
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from $25 to $5000. About half the ideas 
submitted, he said, merit the initial $25 award 
and about 10 per cent a further $50 award, 
given for those worth a patent application. 
Publicity attendant on making the awards is 
an important factor, he pointed out. 

Each of the past three years has resulted ina 
record number of invention disclosures to the 
company, with the total in 1955 two and one- 
half times that of 1954, he said. 


Design Engineering Show 


The debut of this latest industrial show was 
such an evident success that the producers, 
Clapp & Poliak, Inc., immediately announced 
that the event would be held again next year. 
Contracts have been signed for the show to be 
held at the Coliseum in New York, N. Y., May 
20-23, 1957. 

The show had on display hundreds of new 
products, some still in the experimental stage, 
with the hope that the designers would 
incorporate them into models now on the 
planning boards. 

E. I. du Pont de Nemours & Co., Wilming- 
ton, Del., introduced a number of synthetic 
fibers, some far from full development, which 
included synthetic-fiber paper and the newest 
fiber, *“Teflon,’’ made of tetrafluoroethylene. 
Possible uses of synthetic-fiber paper and non- 
woven structures include rug backing, book- 
binding, tracing paper, and punch cards. 
Among experimental laminations for which 
orlon and dacron are suggested are automobile 
parts, meat pallets, pipe, and electrical sheet- 
ing. 

Camera windows maintaining high optical 
qualities under temperatures ranging up to 
2000 F, encountered in wind-tunnel operations 





and ultrasonic missile work, were shown by 
Corning Glass Works, Corning, N. Y. They 
are said to be especially useful for observation 
of high-speed pressure patterns in wind tunnels. 

Among other newsworthy exhibits were in- 
cluded an electronic balancer, said to be capa- 
ble of handling any rotating body from 4 oz to 
100 lb; a greasemaking machine; many pre- 
plated metals; a metal-stitching machine for 
dissimilar metals which cannot be welded; 
plastic bearings which make outboard motors 
virtually noiseless; a wide variety of fasteners; 
plastic coatings for muffin tins which need no 
greasing for industrial baking; a mechanical 
drafting desk designed, it is said, to take the 
draftsman off his stool and seat him at a desk; 
many automation components; and paper 
made of glass fibers. 


Just the Beginning 


The Design Engineering Show differs from 
most industrial expositions in that products 
shown are not sold in small amounts for use 
in a plant. Rather they are products which 
are incorporated into end products. Thus 
sales made by exhibitors are limited only by 
the sales ultimately made to the consumer. 

An official of one exhibiting cotmpany, one 
of the nation’s largest companies, declared that 
designers who attended the show suggested 
at least a dozen new possible uses for his 
products of which the company was unaware. 
An official of another large company, showing 
materials still in the experimental stage, 
stated that scores of uses have been suggested 
for the new materials and that it has received 
a number of valuable ideas for the directions 
which the development of the product should 
take. 





Huge crowd listens to the panel discussion on how to get and train design engineers during the ASME Design Engineering 
Conference held at the Philadelphia Convention Hall, May 14-17, 1956 
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Nikota Tgsta, whose 100th birthday will be 
celebrated by engineers throughout the world 
on July 10, 1956, was a genius in many fields of 


scientific endeavor. He conceived the poly- 
phase a-c motor and a suitable system of gen- 
eration and distribution for applying it in the 
1880's. The Niagara Falls disaster on June 7, 
1956, resulting from rockfalls, recalls the im- 
pact the polyphase a-c system has had on power 
generation for the past 60 years (see page 685 of 
this issue). Tesla’s inventions and researches 
have had bearing on radio, radar, neon and 
fluorescent lighting, and broadcasting, to 
mention just a few. He died in New York 
City in 1943. During the Society of Business 
Magazine Editors’ Washington (D. C.) meet- 
ing, on June 7, 1956, a reception was held at 
the Embassy of Yugoslavia in honor of 
Nikola Tesla, the Yugoslavian who invented 
the induction motor and devised the poly- 
phase system of electric current. 


Honors and Awards. Donato W. 
DovucGtas, president of the Douglas Aircraft 
Company, Inc., Santa Monica, Calif., has been 
chosen to receive the 1956 Elmer A. Sperry 
Award, ‘‘in recognition of his distinguished 
engineering contribution which has advanced 
the art of transportation through the develop- 
ment and production of the ‘DC’ series of 
airplanes."’ He will be presented with the 
award, which is sponsored by ASME, AIEE, 
and SAE, during the national aecronautic meet- 
ing of the Society of Automotive Engineers 
at Los Angeles, Calif., in October, 1956. 


Watrer H. Zinn, noted scientist and Director 
of Argonne National Laboratory, was pre- 
sented with a Special Commendation on May 
16 by the U. S. Atomic Energy Commission. 
The presentation was made by Kenneth E. 
Fields, General Manager of the Commission, 
at a luncheon given in honor of the recipient 
by The University of Chicago. Dr. Zinn 
has been engaged in research and development 
work in the field of atomic energy for more 
than 17 years and has served as Argonne’s 
director since July 1, 1946, when it was es- 
tablished as the successor to the wartime Met- 
allurgical Laboratory of The University of 
Chicago. Among the many contributions to 
the nation’s atomic-energy program by Dr. 
Zinn and his staff, the following are particu- 
larly noteworthy: The design and construc- 
tion of the world’s first heavy water moderated 
reactor; the development of the basic design 
of the first nuclear reactor for propulsion (USS 
Nautilus); the development of the basic 
design of the production facilities for the Com- 
mission's Savannah River Plant; the first 
production of electricity from nuclear energy; 
the first breeding of nuclear fuel; and the 
generation of electrical power by a boiling- 
reactor system and its subsequent use by the 
community of Arco, Idaho. Many of the 
reactors being designed and constructed by 
the electric-utility industry are based on pio- 
neer development work performed by Dr. Zinn 
and his staff. 
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See colorful Colorado from the air on a 
special ASME flight arranged for dur- 
ing the ASME Fall Meeting, Cosmopoli- 
tan Hotel, Denver, Colo., Sept. 10-12, 
1956. Western Airlines will provide 
a one and one-half hour flight which 
will be available to members and their 

uests on Wednesday afternoon, Septem- 

r 12. The nonstop flight will leave 
Denver and fly to Colorado Springs cir- 
cling such interesting spots as the U. S. 





es See ‘ * ‘alee 
Air Academy site, Pike’s Peak, The 
Broadmoor, and others. From there to 
Canon City and the Royal Gorge, site 
of the world’s highest suspension bridge. 
From there the flight will turn north up 
over Rocky Mountain National Park, 
Big Thompson Canyon, University of 
Colorado at Boulder, and back into 
Denver. This will be an amateur pho- 
tographer’s opportunity of a lifetime to 
record magnificent scenery. 


More Effective Engineering Management 
Discussed at ASME West Coast Engineer- 
ing Management Conference 


Tue first annual West Coast Engincering 
Management Conference of the Southern Cali- 
fornia Section Management Division of The 
American Society of Mechanical Engineers 
was held May 14 and 15, at the Hotel Statler, 
Los Angeles, Calif. 

The technical program was carried out in 
four sessions; namely, Planning and control 
of complex engineering projects; intelligent 
use of engineering talent; enlarging the engi- 
neer’s future; and current administrative 
trends. The 247 registrants were presented 
an array of distinguished papers which should 
provide considerable help in solving their 
many problems in engineering management. 

In a discussion of the intelligent use of 
engineering talent, W. L. Collins, manager of 
organization and cost control for the Western 
Operating Division of the Standard Oil Com- 
pany of California, concluded that the most 
urgent problem is to recognize the need “‘to 
use engineers on engineering work.’’ This 
conclusion was preceded by comments on ten 
common management practices which tend to 
drive engineers out of engineering. 

W. T. Powell, Mem. ASME, president, 
Emsco Manufacturing Company, Los Angeles, 
Calif., presented a set of five beliefs held by 
top management concerning unfavorable atti- 
tudes of engineers, and he said, ‘This is an 
important point because this belief is a fact 
whether or not the belief is true.'’ This was 
followed by a complete discussion of four sug- 


gestions for engineers: (1) Like what you are 
doing, (2) know what you are doing, (3) work 
hard at it, and (4) be at the right place at the 
right time. 

In a luncheon address on ‘“The Engineer— 
Technician or Leader,’’ W. L. Chadwick, 
Mem. ASME, vice-president—engineering, 
Southern California Edison Company, dis- 
cussed and urged engineers to: (1) Be willing, 
interested, and anxious to spend as much time 
understanding people as machines, (2) enlarge 
the ability to see the whole of any problem, 
including the other fellow’s viewpoint, (3) 
become expert in communicating ideas to 
other people, and (4) find ways to check re- 
sults with other people as a form of feedback. 
He said, ‘“‘If you are interested enough and 
become skilled enough in these four ways, you 
can indefinitely enlarge your future. Further, 
you can believe with assurance that you have 
moved from technician to leader.”’ 

V. A. Peterson, past vice-president, Region 
VII, ASME, and district manager, Elliott 
Company, Los Angeles, Calif., closed the con- 
ference by discussing three prime inherent 
qualifications for today’s sales engineers: 
(1) Good health and a strong constitution; (2) 
honesty with himself, his employer, and his 
customer; and (3) genuine interest in other 
people. 

Preprints of the papers were available only 
at the conference and no post-conference dis- 
tribution is possible. 
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ASME Regional Administrative Committees 


Held Meetings During March, April, and May 


Durinc March, April, and May of this 
year the eight Regional Administrative 
Committees of The American Society of 
Mechanical Engineers met to discuss, 
with the Vice-Presidents, various Re- 
gional and Society problems; to express 
Regional views on the National Agenda; 
and to provide representatives of Sections 
an opportunity to further the nominating 
procedure for national offices. 

The present procedures have evolved 
from long experience with various 
methods of bringing representatives of 
the Sections together. Delegates from 
Sections first met at the 1915 Spring 
Meeting in Buffalo, N. Y.—two repre- 


sentatives coming from cach of then 15 
Sections 

The Annual Conference started origi- 
nally in 1916 and continued until 1931. 
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The Sections had previously been grouped 
into seven groups for the purpose of select- 
ing members of the Society Nominating 
Committee and in 1932 the Annual Con- 
ference was replaced by seven regional 
conferences using the same grouping used 
for Nominating Committee selection. A 
single delegate from each region attended 
a conference at the Annual Meeting. In 
1935 the delegates from the regions were 
increased to two each, each serving over- 
lapping terms of two years, and the 
Annual Conference was moved to the 
Semi-Annual Meeting. 

In 1940 the number of regions was in- 
creased to eight. The follewing year the 
Vice-Presidents were assigned regional 
responsibilities and the present Regional 
Administrative Committees came into 
being, made up of two representatives of 


At the same time the 
Conference was 


each Section. 
Regional Delegates 
formalized. 

The RAC meetings are held each year 
during March, April, or early May. The 
place is decided at the preceding RAC 
meeting or by the Vice-President. The 
date is arranged among the Vice-Presi 
dent, the Host Section, and the Secre- 
tary’s office and confirmed at a meeting 
of Vice-Presidents. 

Shown on these pages are six of the 
eight Regional Administrative Commit- 
tees who met this year. A report on the 
1956 Regional Delegates Conference, 
held during the ASME Semi-Annual 
Meeting in Cleveland, Ohio, June 17-18, 
at the Hotel Statler, will appear in a 
forthcoming issue of Mecuanicat En- 
GINEERING. 


Region I, Portsmouth, New 
Hampshire, May 4—5, 1956 


Region II, Poughkeepsie, 
N. Y., April'30—May 1, 1956 
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Region III, Wilmington, Del., 
March 22-23, 1956 


Region V, Canton, Ohio, April 
9-10, 1956 


Region VII, Honolulu, T. H., = 
April 20-21, 1956 


Region VIII, Albuquerque, N. 
Mex., April 13-14, 1956 














Junior Forum 





By R. A. Cederberg,' Assoc. Mem. ASME 


Report From Canada 


By Norman J. Viehmann? 


Professional Development Discussed by Panel 
at Junior Session of Joint EIC-ASME Meeting, 
Montreal, Canada, May 24 


‘“Wuat can the young engineer do to develop 
professionally?’’ This question was tackled 
at the Montreal Meeting by four successful 
young engineers: Warren R. Thompson, 
power engineer, United Engineers and Con- 
structors, Philadelphia, Pa., Vice-Chairman, 
National Junior Committee of the ASME; 
Guy Savard, Canada Liquid Air Company, 


Ltd., Montreal; Roger W. Honebrink, 
manager, Advanced Technical Programs, 
General Electric Company, Schenectady, 


N. Y.; and James F. Harris, consulting engi- 
neer, Toronto, Ont., Canada. The nearly 
one-hundred persons who attended the session 
were satisfied with the complete and meaning- 


Westinghouse Electric Corp., Radio-Tele- 
vision Division, Metuchen, N. J. 
? Junior Engineer, Jones an 
chine Company, 

Mem. ASME. 


Lamson Ma- 
Springfield, Vr. Assoc. 


EIC-ASME Junior Session Panelists have informal discussion. 


ful recommendations given by these well- 
qualified gentlemen. 

The panelists agreed that the graduating 
engineer should seek a job which will provide 
the best training and experience in the field 
that interests him most. He should then 
set an immediate goal for himself and prepare 
a program for self-development. 


“Professional” Defined 


To open the discussion Mr. Thompson de- 
scribed the professional as one who renders 
a specialized service based on advanced 
specialized knowledge and skill. This service 
is performed substantially in the public 
interest and in conformance with a distinctive 
code of ethics. He went on to say that the 
graduate just out of college should realize 
that he is equipped with a knowledge of 





Left to right, N. J. 


Viehmann, ASME co-chairman, Jones & Lamson Machine Company, Springfield, Vt.; 


. F. Harris, EIC panelist, consulting engineer, Toronto, Ont., 


Can.; R. W. Hone- 


brink, ASME panelist, manager, Advanced Technical Programs, General Electric 
Company, Schenectady, N. Y.; Guy Savard, EIC panelist, Canada Liquid Air Com- 
pany, Ltd., Montreal, Que., Can.; W.R. Thompson, ASME panelist, power engi- 
neer, United Engineers & Constructors, Inc., Philadelphia, Pa., and vice-chairman, 
National Junior Committee; and G. L. MacLean, EIC co-chairman, sales engineer, 


Geocon, Ltd., Montreal, Que., Can. 
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fundamentals which he will have to learn to 
apply with understanding to engineering 
problems in the actual work situation. This 
new learning process constitutes most of his 
technical development. 

To deserve claim to the title, Professional, 
requires more than technical competence. 
Three of the four speakers emphasized the 
need for developing personal attributes 
through participation in civic affairs, church 
work, activities of the professional society, 
and everyday social activities. 

Mr. Honebrink mentioned the General 
Electric training program which after some 
30 years of evolution now recognizes the need 
for developing in its engineering trainees: 
(1) an organized approach to engineering 
problems and (2) proper personal outlook 
and attitudes. The organized approach com- 
prises six steps; recognize the problem, de- 
fine the problem, seek methods of solution, 
evaluate the methods, select a method, and 
execute the solution. To satisfy the second 
need the following engineering attitudes should 
be developed; a positive outlook, an open 
mind, constructive discontent, and self- 
confidence in your own ability. 

The importance of selecting a job that will 
provide the greatest opportunity for pro- 
fessional development was stressed by Mr. 
Savard. Many jobs now offered to graduating 
engineers lie mainly outside the engineering 
field. The speaker referred to many so-called 
sales-engineering positions. On the other 
hand, he said the formal engineering training 
programs provided by many companies 
afford unusual opportunity for professional 
development. 

Without prior contact with one another, 
each speaker made this recommendation: 
Develop a planned program with set (but 
flexible) goals and work hard. 


Planned Program 


The planned program can be achieved after 
one has analyzed the requirements of his 
present job and of the next position to which 
he aspires with consideration given to his 
ultimate goals. Comparison of personal 
abilities and capabilities with job requirements 
will point the way toward a program of self- 
development. Such a program might include 
taking courses leading toward a master’s 
degree, joining a public-speaking club, and so 
on. 

Mr. Harris, a consulting engineer who is 
also a general manager and/or director of 
several young Canadian companies, suggests 
active participation in the work of the pro- 
fessional society. It is here that the young 
engineer has the opportunity to observe what 
goes on in other areas of the engineering 
world, to broaden his outlook, cultivate his 
professional attitudes, and to evaluate his 
personal goals. 

Following a short discussion period, Co- 
Chairman Len MacLean introduced Colonel 
L. F. Grant, field secretary of The Engineering 
Institute of Canada. The Colonel described 
the Professional Development Program of the 
EIC. The Program has its own permanent 
staff which can be called upon by any Section 
to arrange for any course desired. Courses 
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are currently being offered in ten cities in 
Canada. In one city a two-year program 
being offered leads to a master’s degree. 
Colonel Grant expressed his satisfaction 
over the success of the program in aiding 
professional development among Canadian 
engineers. 

Though the young engineer must begin with 
himself to develop professionally, he is at the 
same time provided with many well-planned 
industrial training programs, and the programs 
of professional societies and universities to as- 
sist him in his professional development. 


National Power Show 
Returns to New York 
Nov. 26-30 


In the two months following the announced 
return of the National Power Show to New 
York, N. Y., after a four-year absence, nearly 
200 leading companies have shown their keen 
interest by engaging exhibition space. Offi- 
cially known as the 22nd National Exposition 
of Power and Mechanical Engineering, the 
display is scheduled for November 26-30 under 
the auspices of The American Society of Me- 
chanical Engineers, in conjunction with the 
Society’s 76th Annual Meeting. As hereto- 
fore, it will be under the management of the 
International Exposition Company. 

Displays will feature the newest equipment 
in the vast power field and mechanical-engi- 
neering applications. An added attraction 
this year is an enlarged atomic-power section, 
including displays by many pioneering com- 
panies. Supporting these tangible evidences 
of progress in nuclear engineering will be the 
important technical sessions of the ASME 
Nuclear Engineering Division, as well as the 
National Industrial Conference Board's fifth 
annual ‘‘Atomic Energy in Industry’’ Confer- 
ence, which will be held at the same time. 

The exposition will be held in the recently 
completed New York Coliseum, most modern 
exposition hall in America, whose mid-city 
location is readily accessible by all means of 
transportation. 

In naming this year’s advisory committee, 
Irving E. Moultrop, who has long served as 
chairman, has been advanced to honorary 
chairman. Joseph Pope is the new chairman 
and John H. Lawrence is vice-chairman. 





NSF Funds for Inter- 
national Congress of 
Applied Mechanics 


Tue National Science Foundation is 
planning to assist a limited number of 
engineers and scientists to attend the 
Ninth International Congress of Ap- 
plied Mechanics in Brussels, Belgium, 
from Sept. 5-13, 1956. Applications 
for these international travel grants 
should be submitted to the National 
Science Foundation, Washington 25, 
D. C., not later than Aug. 1, 1956 
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Other committee members include: Carlyle 
M. Ashley, president, ASRE; Chester R. 
Earle, executive editor, Power Engineering; 
M. J. Goglia, professor, school of mechanical 
engineering, Georgia Institute of Technology; 
John W. James, president, ASHAE; Kilshaw 
M. Irwin, vice-president in charge of engineer- 
ing, Philadelphia Electric Company; C. E. 
Morrow, assistant superintendent, construc- 
tion, Western Electric Company; George A. 
Orrok, Boston Edison Company; C. J. Sibler, 
chief engineer, West Virginia Pulp & Paper 
Company; A. Bowman Snavely, chief engi- 
neer, Hershey Chocolate Corporation; L. N. 
Rowley, editor, Power. 

The following are representatives of the 


ASME on the committee: J. W. Barker, 
ASME President; Directors, Board on Tech- 
nology—G. A. Hawkins, dean of engineering, 
Purdue University; Robert B. Lea, co-ordi- 
nator of exports, The Sperry Corporation; 
J. F. Downie Smith, dean of engineering, lowa 
State College; G. 5. Warren, General Electric 
Company, turbine department. 

Also A. W. Thorson, chairman, Board on 
Technology; J. H. Davis, chairman, Meetings 
Committee; C. E. Davies, secretary, ASME. 

The exposition is under the management of 
the International Exposition Company, 480 
Lexington Avenue, New York 17, N. Y. 
E. K. Stevens, president, is manager of the 
exposition. 


ASME Codes and 
Standards Workshop 


Standards Week 


Tue last week of October has been tradi- 
tionally Standards Week, during which time 
sectional committees and subcommittees spon- 
sored by the Society under American Standards 
Association procedure concentrate mectings. 
The purpose of this has been to relieve the 
room shortage that inevitably appears at the 
ASME Annual Meeting. 

October 29 to November 2 will be 1956 
Standards Week. Committee chairmen will 
be queried shortly for their preferences as to 
meetings. 


Recent Revisions In Fine-Pitch 
Gear Standards Meet Needs of 
Industry 


By Louis D. Martin, gear consultant, Rochester, 
N. Y., Secretary Sectional Committee B-6 


American Standards are subject to frequent 
revisions in order to keep them abreast of the 
developments in the art. Every few years, 
every American Standard should either be re- 
affirmed or revised by its sponsors. 

Sectional Committee B-6, on Gears, is 
jointly sponsored by the American Gear 
Manufacturers Association and by The Ameri- 
can Society of Mechanical Engineers. It is the 
responsibility of these two organizations to 
see to it that gear standards are reviewed and 
kept up to date. 

Among the standards recently reaffirmed or 
revised is a group of four fine-pitch gearing 
standards. In 1954 these standards came up 
for review. It was decided by the sponsors to 
reafirm the standard for Fine-Pitch Straight 
Bevel Gears, AGMA 206.03, ASA B6.8-1950. 
This standard, in its present form, adequately 
meets the requirements of current fine-pitch 
straight bevel gear practices. 

Three other standards were revised. Among 
these three was 20-Deg Involute Fine-Pitch 
System for Spur and Helical Gears, AGMA 
207.04, ASA B6.7-1956. The revisions to this 





standard consisted of simplification of several 
examples, the elimination of minor typo- 
graphical errors, and the addition of a format 
for putting gear dimensions on drawings in a 
logical, consistent manner, agreeing with 
AGMA and ASA gear nomenclature and estab- 
lished gear practices. 

The format idea has been under development 
for several years and one for each type of gear 
is contemplated. 

It was considered advisable to develop and 
process the formats through the standards 
“*mill,’’ separately rather than to wait until 
one for each type of gear had been developed. 
This permits the immediate use of a greatly 
needed guide. As each of the other formats is 
developed by the sponsors, it is contemplated 
that they will be added as an appendix to 
existing standards. It is also felt that even- 
tually a separate gear-format package, covering 
all types of gears, may be developed as a sepa- 
rate standard. 

Another fine-pitch standard recently revised 
is titled Design of Fine-Pitch Wormgearing, 
AGMA 374.03, ASA B6.9-1956. Most of the 
revisions on this standard were of an editorial 
nature. Among the major improvements is 
the adoption of a nonthroated, simplified, 
gear blank. This type of blank is suited to 
wormgears of fine pitch which are generally 
not highly stressed. A separate section cover- 
ing blanks is also included in the revised 
standard. 

The wormgearing standard is unique in 
including tables giving the change in profile 
shape and pressure angle which occurs when 
using a double conical wheel or cutter for 
forming the tooth profiles. The original 
development of these tables entailed a con- 
siderable amount of computation and work. 
Because the standard covers a finite pitch 
range, it was possible to develop a practical 
and useful guide. For those not versed in 
the many ramifications of wormgearing pro- 
duction it will be of interest to know that a 
single computation for profile-deviation and 
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pressure-angle change may take two to three 
days and involves the use of higher mathe- 
matics. 

It was with the purpose of eliminating this 
cumbersome, time-consuming job that the 
tables were developed. During the five years 
of usage, they have proved useful in the gearing 
as well as screw-thread field. 

Explaining the meaning of profile deviation 
in simple terms that can be grasped by the 
average gear man posed a problem. Many 
gear people, it was discovered, did not have a 
clear concept of exactly what was meant by 
profile deviations and what could be done 
about it. The value of the tables, therefore, 
was not fully appreciated. 

An appendix was added to this standard, 
giving a simple graphic explanation of profile 
deviation with sufficient references for the 
inquisitive student who wants to find out for 
himself what is involved in the way of com- 
putations. 

Inspection of Fine-Pitch Gears, AGMA 
236.04, ASA B6.11-1956, received a critical 
review and considerably more attention than 
other fine-pitch standards. As a result, this 
standard is a great deal better and should re- 
ceive greater use than the original version. 
This standard, which includes ten sections, 
was originally developed section by section by 
the American Gear Manufacturers Association. 
Due to the urgency of guides for quality 
control of fine-pitch gears used in the war 
effort, cach section was released as developed. 
When all the ten sections were finally de- 
veloped and assembled together, they were 

submitted by the sponsors to the American 
Standards Association. 

In spite of a thorough editing job at the 
time, certain ambiguities crept in which were a 
perpetuation of old-fashioned ideas and in- 
nocuous redundance. For example, backlash 
was confused with tooth-thickness reduction 
as applied to a single gear. We know, by 
definition, that backlash is the play between 
engaging gear teeth and that a single gear 
cannot be said to have backlash until it is 
meshed with a mating gear. Nevertheless, 
the section on backlash was ambiguous in this 
regard. 

It must be remembered that standards re- 
flect the composite thinking of many schools 
of thought, and are the best compromise that 
can be effected in the thinking of diverse indi- 
viduals of a given era. They should be ac- 
cepted as foundations to build on, rather than 
finished, unchangeable documents. As time 
passes, and new ideas are developed, the think- 
ing changes. It was even so with this stand- 
ard. Today we are willing to accept prin- 
ciples and ideas that were considered too 
drastic eight or ten years ago. The changes 
and improvements in this standard are 


1 Elimination of ambiguities. 

2 New section on backlash. 

3 Addition of tables by means of which it is 
possible to set limits of variable-center-dis- 
tance fixture for any combination of tooth 
reduction and composite error within the 
scope of the standard. 

4 The inclusion of latest rack and similar 
checking devices. 

5 An appendix explaining the use of the 
table mentioned in item 3 and the essential 
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differences between checking by means of a 
rack and circular master gear. 


The major part of the revisions was under- 
taken by the Fine-Pitch Gearing Committee of 
the AGMA, and the ASA Subcommittee on 
Fine-Pitch Gearing under Sectional Com- 
mittee B6. The personnel of these two com- 
mittees and their able chairmen should feel 
gratified by a job well done. 


New Publications 


B36—Sixteen revisions and 16 new stand- 
ards for wrought-iron and wrought-steel 
pipe and tubing. Available from the Ameri- 
can Society for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 

Supplemental 1955 Addenda to Unfired 
Pressure Vessels (1952 Edition). 





Tuese items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members 
or nonmembers, and is operated on a nonprofit 
basis. 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 


New York 


Chicago 
8 West 40th St. 84 East Randolph St. 


in order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of en- 
gineering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 


San Francisco 
57 Post St. 


Detroit 
100 Farnsworth Ave. 





Men Available’ 


Industrial Engineer, BME, ME; 34; eight 
years’ experience production, cost, and ‘quality 
control; project engineering. Electromechanical 
manufacturer and transportation industries 
Me-: 


Mechanical Engineer, 33, eight years’ chemi- 
cal-process industry experience in project, power 
and plant engineering, plant construction and 
alteration, equip and building maintenance, 
instrumentation, bestia and ventilation, equip- 
ment, and process improvement. Prefers posi- 
tion in Northeast with future. Me-305. 


Chief Industrial Engineer, BSIE, registered 
PE, 33; nine years’ broad experience in wage in- 
centives production standards, materials han- 
dling, layout, and cost reduction in light manu- 
facturing and chemical industry. Seeks ex- 
panding company. Location open. Me-306. 


Plant Engineer, BS(ME), 30; 1/4 years’ 
maintenance engineering in oil refinery; two 
years project engineer in U. y: 2i/3 years 
power and fuel engineer in “steel mill; three 
ears in U. S. Merchant Marine. Hold un- 
imited marine-steam engineer’s license (1946); 
hold Chicago Station Engineer’s license (1947). 
Desires Midwest, East, or West. Me-307-499- 
Chicago. 





Research and Development, electromechanical, 
supervisory, or technical direction, strong in 
analysis, PhD in to 31; ten years’ teach- 
ing, research, electro- 
Prefers 





a ete., devices. 
Me-308. 





Chicago but will ov nol 


Product Manager, mechanical engineer, ex- 
ecutive and —— experience; BSME 
department of control 
qveduete—auies over $700,000 In charge of 
design, development, sales co-ordination, produc- 
tion, and service of precision-mechanical prod- 
ucts. portunity im ant; prefers 
products for industry. ill relocate. Me-309. 


Executive Engineer, ScD, PE; ten years’ ex- 
perience in structures research, flutter, vibration, 
shock, and testing. Desires research-director 
position with medium-size company or assistant 





1 All men listed hold some form of ASME 
membership. 





to ‘‘top level”’ see executive of large cor- 
poration. Me-3 


Senior Engineer, BS, 37; ten years’ layout and 
design experience, mostly utilities, in large petro- 
chemical plants. Will consider position with small 
firm at minimum salary with profit —* or 
other plan. Desires West or Midwest. 11 
Chicago. 


Positions Available 


Engineers. (a) Project engineer, preferably 
graduate mechanical, 27-40, experience in 
paper-converting machinery, for supervision of 
creative design and development projects for 
manufacturer of web coating, laminating, print- 
in and treating machinery. $ $ 

(By Machine designer, experienced, preferably 
is paper, plastic, or textile-comverting ma- 
chinery. To $7000. N. J. 88. 


Personnel Director, 35-45, engineering graduate, 
at least five years’ personnel-management ex- 
perience in drug, cosmetic, or allied process 





manufacturing fields. $12,000-$14,000. New 
York, N. Y. W-3310. 

Consultant, metals - pr p t 
service in a ‘manufacturing laboratery:, 40-50, 


mechanical degree, at least ten years’ experience 
in light forging, die casting, continuous casting, 
extrusion, wire processing or reinforced plastic 
dies and fixtures. $14,000-$16,000 Eastern 
N. Y. State. W-3316. 


Sales Engineer, 26-60, mechanical graduate, 
three years’ outside sales experience for metal- 
products manufacturer. Must have own car; 
some travel in northeast U. S. $5200, plus ex- 
penses. Headquarters, R. I. W-3317. 


Engineers. (a) Designer, for automatic ma- 
chinery, for materials handling and processing, 
degree in mechanical or equivalent, 30— 
Must be a lead man who can assume charge of a 
job; with ten to 15 years’ industrial experience. 
$7200. ) Senior engineer, graduate mechanical 
or chemical, 28-50, at least six years’ experience, 
most of which has been in papermaking, pref- 
erably feltmaking such as roofing felt or floor- 
ing felt and should be familiar with p -mill 
equipment and operations, possibly Kralt proc- 
essing equipment; should be capable of making 
economic studies and of selecting the proper 
types of equipment to handle specific require- 
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ments in the paper field. $7800. N.J. W-3342. 

Engineers. (a) Sales engineer, mechanical 
graduate, 35-45, experience in customer contact 
on precision-metal parts and special metal- 
processing machines. $ 10,000. (6) Pro- 
duction engineer to make recommendations for 
improvements in automatic metal-fabricating 
machinery, do plant layout and act as chief 
trouble shooter in pu. $7800-$8000. Nor- 
thern N. J. W-3354 


Production Engineering Manager, 35-50, 
graduate mechanical, for company which proc- 
esses, packages, and distributes a basic and 
widely used food product. Previous manufac- 
turing and production-engineering experience, 
five years of which must have included experience 
in product management in a multiplant opera- 
tion in a process industry. Will be responsible 
for the direction and co-ordination of all manu- 
facturing and production engineering at all 
plants. Opportunity for promotion to vice- 
president of production. Salary open. Head- 
quarters, Southwestern United States. W-3364. 


Machine Designer, mechanical-engineering 
training and at least five years’ heavy machinery 
or equipment experience for design and develop- 
ment of crushing, grinding. and pulverizing ma- 
chinery. Company will pay placement fee and 
moving expense allowance. $7000-$8000. Ohio 
W-3380. 


general engineering de- 
partment, degrees in mechanical, electrical, 
civil, and industrial engineering Positions avail- 
able September, 1956. Rank and salary open. 
West. W-3387. 


Teaching Personnel, 


Chief Engineer, mechanical graduate, at least 
five years’ design, specifications, and engineering 
supervision in the manufacture of metal tanks, 
containers, and installations of pumps and con- 
trols. $9000-$10,000. Queens, N. Y. W-3396. 


Recent Graduate Engineers, mechanical, civil, 
electrical, mining, or metallurgical, for mining 
properties in South America. From, $6000. 
Company will pay placement fee. Transporta- 
tion and living quarters provided. Single status. 
South America. F-3407. 


Recent Graduate Engineers, training program 
in natural gasindustry. (d) Mechanical gradu- 


ate to make power studies of long-transmission 
lines and compressor-station combinations, study 
town-distribution systems and regulation stations. 


$4800-$5100, to start. Ohio. W-3411(d) 


Manager of Employee Training, under 42, me- 
chanical degree, teaching and engineering ex- 
perience in metal-products fabrication, to take 
charge of training within industry, job instruc- 
tion training, development of visual and seminar 
methods, and improvement of industrial-educa- 
= program 4,000-$16,000. New York, 

. VY. W-3413 


Assistant Professor, mechanical or industrial 
engineer, degree, to teach manufacturing proc- 
esses and to be in responsible charge of all ma- 
chine laboratories. Position available September, 
oe . $6000 for nine-month period. East. 
W-3417. 


Plant Engineer, to supervise the construction 
of a building, ae of conveyers, sp 
and other eq 1 a building 
tension of about 35, 000 : sq ft to fit a new outem 
of final finishing hardwood plywood. Must be 
capable of handling improvements of all kinds 
and major maintenance jobs. South. W-3419. 





Paper-Mill Engineer, preferably graduate, de- 
sign, construction, and some operating experience 
of paper and pulp mills. Will do design en- 
gineering of paper and 7 mills including plan- 
ning and supervision of work and co-ordination 
of engineering with construction. To $12, 
New York, N. Y. W-3435. 


Engineers. (a) Machine designer, mechanical, 
five or more years’ experience designing small 
automatic machinery. Should be able to develop 
machine from product or sketch and follow 
through on construction of working models. 
(6) Tool and die designers, with two to five years’ 
actual die experience and job-shop design ex- 
perience desirable, to design progressive dies 
from terminals or other small parts. To $8000 
(aand b). (c) Quality-control engineer, graduate, 
experience in quality-control work and in ad- 
ministration of sampling techniques for the es- 
ov of lot tolerances. $7000-$7200. 





Equipment Inspect h 1 or chemical 
degree, 25-40, three to four years’ experience in 
inspection of all types of oil-refinery processing 
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equipment, such as heat exchangers, fired heaters, 
lines, fittings, pumps, etc. $6060-$8400. Com- 
pany housing; liberal benefit plans and allow- 
ances; no income tax. Near East, with assign- 
ment from 24 to 30 months and approximately 
= three and a half months home leave. 


Engineers. (a) Hydraulic engineer familiar 
with hydraulic turbine work, design and applica- 
tion. This experience essential. $8000-$9000 
(6) Draftsman, mechanical, experience on hy- 
draulic turbines. $6000-$6500 


aw will 
pay placement fees. Midwest. 


W-3471 


Engineers. (a) Product engineer, 35-40, 
mechanical graduate, at least eight years’ 
equipment design and manufacturing experience 
in light chemical or drug fields. $10,000-$12,000. 
(6) Design engineer, mechanical graduate, de- 
sign and layout experience in process-manufac- 
turing fields. $6000-$8000. N. J. W-347: 


Engineers. (a) Project engineer, mechanical 
degree, three to five years’ experience, to do 
planning, co-ordinating, surveying, and de- 
signing efficient and special economical produc- 
tion machinery. To $8500. N. J. W-3480(a). 


Senior Industrial Engineer, 30-45, industrial 
degree, at least five years’ consulting or manu- 
facturing experience in methods handling, plant 
layout, and management studies in metal-prod- 
ucts fields. Considerable traveling $8000— 
$15,000. Headquarters, New York, 
W-3483. 


Plant Engineer, 30-40, mechanical graduate, 
three to five years’ supervisory experience, familiar 
with mechanical machinery, operating a machine 
shop, the making of tools and dies, and piastics, 
for a company manufacturing rubber, plastic, 
and braided-covered wire, metallic and non- 
metallic armored cable. $10,000, plus. New 
York metropolitan area. W-3487. 


Tool-Project Engineer, mechanical graduate, 
five years’ experience in project design and tool- 
ing on Citting tools and equipment for machin- 
ing aircraft structures. - $8600-$11,000. Long 
Island, N. Y. W-3491 


Assistant to Plant Engineer, 32-40, BS in 
mechanical engineering, capable of handling 
electrical and civil problems, with experience in 
materials handling in an operating plant. Open- 
pit mining experience helpful Salary open. 
Jamaica, B.W.I. 


Senior Engineer, minimum of 11 years’ ex- 
perience, to take charge of mechanical and piping 
group on steel mills and heavy industry and ex- 
oes gs in piping and some power; know solid, 

uid, and gas —s handling; pressure ves- 
sels, etc., $8400— Pa. W-3503(a). 


Design Supervisor, mechanical degree, design 
experience in job shops or manufacturing, quali- 
fied to handle a variety of projects and keep all 
of them under control and moving forward. 
Company will pay placement fee. $10, 
West Coast. W-3504. 


Engineers. (a) Chief engineer, 35-45, en- 
gineering graduate, at least ten years’ experience 
with extruded plastic, metal products, and wire 
drawing fields. $15,000-$20,000. (6) Produc- 
tion-planning supervisor, mechanical or in- 
dustrial gracuate, to be responsible for all phases 
of g and c. i and metal- 
products manufacturing. New York 
metropolitan area. 





Mechanical Engineer for manufacturer of con- 
trollable pitch propellers and commercial vessels. 
Must have machinery-design experience and ad- 
ministrative capacity. Position will lead to that 
of chief engineer. Some knowledge of marine 
equipment or Kaplan water turbines helpful. 
$8000— , depending upon experience. 
New York, N. ¥Y. W-3524. 


Research and Development Engineer, graduate 
mechanical, to be responsible for product testing, 
proauct development, and new uses of products, 
as they are brought to life by chemists, research, 
and highly technical-type of engineers. Will 
consider recent graduate engineer and train for 
work. Salary open. First six months in New 
York metropolitan area and later in Westchester 
County, N. Y. W-3527(a). 


Plastics Engineers. (a) Injection-molding 
engineer capable of product, mold, and fixture de- 
sign and repair, complete estimating of cost 
through finishing. Must be able to run in and 
evaluate new molds and parts. (6) Injection- 
molding superintendent capable of supervising 
20-machine operation, co- -ordinating three shifts 
with foreman and engineering. Complete charge 
of labor relations, able to run in and e ‘aluate 


new molds and parts. Salaries open. Chicago 


Ill, W-3530. 


Design Superintendent, BS in mechanical or 
electrical engineering, 35-50, 15 years’ experi- 
ence in basic-metals industry; must have good 
administrative experience. Duties will inc’ ud 
functional design in connection with fabrication 
and reduction equipment, methods of operation 
and processes; co-ordination of construction and 
operation, engineering activities effecting physi- 
cal facilities and equipment during installation 
and start-up; co-ordinate and supervise a large 
engineering staff. Salary open. South. W-3533 


Development Engineer, graduate mechanical, 
for manufacturer of gages, valves, industrial , 
and electronic instruments, six to ten years’ 
experience, particularly with small mechanisms 
in the fields of thermodynamics, hydraulics, 
steam, or pressure vessels, or strength of ma- 
terials. Position will be in field of engineering 
development and responsibilities will include 
product design and redesign to meet new re- 
quirements. Salary open. Conn. W-3537. 


Design Engineer, mechanical, 26-35, graduate 
mechanical engineer, four to five years’ ex- 
perience in product development, applications, or 
allied fields. Should be acquainted with metal- 
working, that is machining, fabrications, and 
welding. Will design and draw various applica- 
tions of aluminum to satisfy customer require- 
ments. Salary open. West Coast. W-3539. 


Chief Engineer, Pumps, mechanical graduate or 
equivalent, 35-55, at least ten years in responsi- 
ble design of centrifugal pumps. Knowledge of 
application of pumps. Will report Grestir to 
works manager and be responsible for a depart- 
ment of four or five engineers on design of single 
and double suction, nonclog type of pumping 
equipment. Should have some field experience in 
addition to design. $7500-$10,000. Employer 
will negotiate fee. Chicago, Ill. C-5032. 


Assistant Associate Editor, mechanical gradu- 
ate, to 35, prov ability. in writing. Kuow 
power distribution. Will be required to write 
original articles based on field trips, edit con- 
tributed articles, cover newsworthy engineering 
events and meetings, 25 per cent travel; mo car 
required. To $8500. Employer will pay fee. 
Mich. C-5045. 


Distribution Superintendent, chemical en- 
gineer or mechanical, at least five years’ experi- 
ence in operating chemical plants. Will be in 
charge of several plants manufacturing car- 
bon dioxide gas. $9000-$9500, plus profit shar- 
ing. Company will pay moving expenses and 

lacement fee. One for East Coast and one for 

idwest. C-5050. 


Refinery Superintendent, chemical engineer, 
about six years in refinery processing. Know 
atmospheric-distillation unit, UOP catalytic 
crackers, and similar equipment. Will direct the 
activities of the various departments and units 
of the refinery in order to get the job done most 
effectively ,—* aene For a refiner of 
petroleum. 2,000, plus profit sharing 
Company will pay yy West. C-5067. 


Junior Engineers, petroleum, mechanical, civil, 
or physics, with at least two years in drilling or 
production operations in petroleum industry. 
Will train for drilling, refining, or Bw 
work in the petroleum industry. 6600. 
Company will pay moving on and place- 
ment fee. West. C-5068. 


Sales Engineer, Steel Abrasives, 25-35, at 
least two years in sales of industrial equipment. 
Should know mechanical or metallurgical op- 
erations. Will sell and contact established ac- 
counts or new accounts for line of steel abrasives 
or blast equipment. Relocation into territory 
after factory training for several months. $5400— 
$6000, plus commission and expenses. Some 
travel; car furnished. Company will we A povins 

P and pl fee. Ind. C-507 


Manager of Manufacturing Engineering, me- 
chanical graduate, to 50, at least ten years in 
design processing and manufacturing controls, 
or similar devices. Know production equipment 
and operations. Will be responsible for entire 
tooling, processing, plant, and manufacturing- 
engineering activities. Will supervise a staff of 
36-40 people. To $15,000. Employer will pay 
fee. Ind. C-5080. 





Desi Engineer, new product, BSc in ME, 
EM, etH, ChE, EE, 27-50, minimum of five 
years’ experience required in er ee and/or de- 
velopment with an aptitude invention. 
Knowledge of standard manufacturing procedures 
as related to — problems. Duties will be: 
R t of basic and/or 
experimental ideas “and “designs into production 
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designs; analysis and interpretation of customer 
drawings and specifications; supervise layout 
men and detailers in completion of projects. 
Capable of performing simpler design calcula- 
tions, but recognizing need of more complex- 
analysis where applicable. $5400-$6600. Em- 
ployer may negotiate fee. Midwest. D-2999. 


Experimental Product Engineer, 30-50, BSc 
in ME, EM, MetE, CE, minimum of five to ten 
years’ experience required in design and/or 
development, with aptitude for basic-product de- 


Tue application of each of the candidates listed 
below is to be voted on after July 25, 1956, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immediately 


New Applications and 
eTransfers 


Alabama 


Epmunpson, Kennets A., Decatur 
Farrow, Staniey, Huntsville 


Arizona 


®Cockxirn, Husert W., Tucson 
LAMBERT, JoHN W., Phoenix 


Arkansas 
Reamey, Hersert K., Jr., 


California 


Atuison, Ltoyp H., Montebello 
@Barisu, Herman B., Sherman Oaks 
Biessinc, Wii.i1aM H., Palo Alto 
Carter, Joun H., Glendale 
CLINGWALD, RALPH A., Monterey Park 
Heyes, Gorpon E., Anaheim 

Hume, James P., Northridge 

Jacoss, MARSHALL R., Los Angeles 
Katz, Exx.rott L., San Diego 

Meyers, Frank C., Los Angeles 
Morris, Epwarp, Los Angeles 
NaACHBAR, WILLIAM, Van Nuys 
PeRtmutTter, Josern, La Mirada 
REINTHALER, CHARLES R., Gardena 
Ruvup, Rosert P., Downey 
SomMarstrom, Cuirrrorp E., Piedmont 


Colorado 
Jovy, Warren W.. Denver 


Vreriine, Wiii1aM H., Climax 
Wapp te, Craic C., Grand Junction 


Arkadelphia 


Connecticut 


Bunpecaarp, Howarp, Rowayton 
Larson, Jonn W., Newington 

LockarbD, Frank P., East Hartford 
LUNDBERG, WAYNE R., Manchester 
McLavuca.in, Ropert D., East Norwalk 
Scuneiper, Rosert W., West Hartford 


Florida 


Goopwtn, Ausrey C., Pensacola 
Rocers, Watter H., Jr., Miami 


Georgia 


Sirsa, Tacsert E., Jr., Atlanta 


Illinois 

Heap, Tuomas W., East Peoria 
Hootunp, Frank W., Chicago 
Meserve, Huon B., Villa Park 
@®Motoney, Harorp E., Depue 
ROSENBERG, GERALD S., West Peoria 


Indiana 


Sarcent, Ropert O., Munster 


lowa 


Oscoop, Bertram H., Des Moines 


®Transfer to Member or Affiliate 
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velopment. Knowledge of design and develop- 
ment principles and evaluation. Duties: re- 
sponsible for basic design of experimental prod- 
uct to meet defined requirements; determination 
of limitations, compromises, fulfillments of de- 
sign requirements through media of calculations, 
drawings, reports, experimentation, and test; 
selection and specifications of materials for the 
product as established by the design. Advise and 
counsel product engineers during designing for 
production. $5700-$7200. Employer may ne- 
gotiate fee. Midwest. D-3001 


Kansas 

@Bartes, Currrorp A.., Prairie Village 
Bower, Rosert B., Overland Park 
Jones, Ropert C., Overland Park 


Kentucky 


@®Evans, Davin W., Louisville 


Louisiana 
McDermon, Water, Shreveport 


Maryland 

Cercy, Roma C., Baltimore 
CHamp.in, Everett E., Frederick 
Hampriinc, GeRacp L., W. Hyattsville 
Koerner, Harry E., Catonsville 


Massachusetts 


BEAMAN, SAMueEL T., Fitchburg 
Henry, Jonn R., Framingham 
Jacoss, STePHen, Fitchburg 
MANN, Joun W., Jr., Essex 
Serrert, Witt1am W., Cambridge 
SHANN, WititaM E., N. Chelmsford 
@SHerMan, Artuur F., Andover 
Van Atstyne, Paut C., Brookline 


Michigan 


Lane, Ricuarp O., Munith 


Missouri 


ARENDALL, 
@Ciyman, Harovp J., 


AMES B., Kansas City 
Kansas City 


New Jersey 


BacuMAN, Rosert B., West Orange 
Carson, Rosert W., Little Falls 
Criark, ApRIAN N., Princeton 
Cypuers, Kennera L., Cedar Grove 
®Gou.p, GLENN L., Dover 

Heese, WitviiaM E., Passaic 
Mutter, Frep, jr., Florham Park 
Roenric, Hexsert W., Newark 


New York 


AHERN, FRANK D., Great Neck 
Avsin, Geracp L., Elmont, L. I. 
@Aruens, Arruur S., Vestal 
Biisxy, Herxrsert W., Mt. Vernon 
Byer, MARSHALL, Painted Post 
@Catenaro, Emi A., Rome 
Friscn, Bernarp E., Vestal 
KeaTInc, Tuomas F., Olean 
Lauri, Joun P., Brooklyn 
LuMInc, Max, Watertown 
Massey, Atspert G., Watertown 
PLovcu, Howarp V., Wellsville 
@Puito, Dominick M., New York 
Roacnu, CHARLEs J., Brooklyn 
ROSENBAU M, Kurt, Bayside 
@Rvan, CLirron M., Rochester 
Suevack, Noe H., Rosedale 
Suvemartsu, Kino, Johnson City 
Trompson, Gene J., New York 
Uvericn, Ernest H., New York 


North Carolina 


Wacker, Gravy C., Charlotte 


Ohio 

Bennett, Rocer L., Cleveland Heights 
Jones, Georce P., Shelby 

Kessockx, Anprew, Jr., Columbus 
Manor, Paut A., Barberton 
McLevvanp, Cuarves D., Akron 
MILuer, Lavon J., Toledo 

@Sampson, Merritt B., Chagrin Falls 
@Smitn, Georce W., Columbus 


Oregon 


Vitas, Joun K., Portland 
@Wiecanp, Roserr E., Portland 


Pennsylvania 

Dempsey, Kenneth B., Pittsburgh 
Goon, AnTHony P., Jx., Pittsburgh 
HinpMAN, Josepn A. E., Abington 
RucCKER, JEFFERSON D., Pittsburgh 
SEELINGER, RicHarRD W., Erie 
Srorca, Joun T., Erie 


Rhode Island 


Anverson, Gorpon F., Providence 
Fatn, MITCHELL, Providence 


South Carolina 
Brapy, Everett P., Jr., Camden 


Tennessee 
Harpison, Wayne B., Columbia 


Texas 


@ARNALL, FRANKLIN M., Texas City 
Hamitton, Jack H., Dallas 
Mer«ket, WiittiaM K., San Antonio 
Smita, Ropert W., Dallas 

Wemper, AvBert L., Conroe 

West, Rosert F., Corpus Chirsti 
Wrorn, WititaM F., Lake Jackson 


Virginia 
Lewis, Harry T., Jr., Norfolk 
Tuompson, Raven C., Burke 


Washington 


CurLps, Morris E., Seattle 
CrLaupson, Tuomas T., Richland 
Harrison, Caarvies W., Richland 
Karnis, AntHony J., Richland 
Love, Coy E., Richland 
Ovpricut, WititaM E., Seattle 
Zweic, ARNOLD, Hoquiam 


West Virginia 

Cosner, Rosert R., South Charleston 

Crawrorp, Roy M., South Charleston 

Hucart, Jorpan S., St. Albans 

POPFENBERGER, JOSEPHINE B., 
ton 

Watser, Joun F., 


South Charles- 


Huntington 


Wisconsin 
Oppyke, Ricuarp E., West Allis 


Foreign 

Buosn, Priva B., Derbyshire, England 

BraGanza, J. V P., Bombay, India 

Kent, Georce S., Lanikai, T. H 

KIBRIA, Guutam, Lahore, Pakistan 

Menrtrvu, Gopwin U., Aba, Nigeria 

NaKasaima, CLARENCE I., Honolulu, T. H 

NUMACHI, FUKUSABURO, Sendai, Japan 

@Qvuan, Ben, Ottawa, Ont., Can 

Sartori, GrusepPe, Treviso, Italy 

Tustewicz, Jerzy M., Toronto, Ont., Can 

Transfers from Student Member to Associate we m- 
ber Hes ee 


Wilfred Bancroft (1874-1955), controller, 
Lanston Monotype Machine Co., Philadelphia, 
Pa., died Dec. 18, 1955. Born, Philadelphia, Pa., 
June 9, 1874. Parents, J. Sellers and Anne S 
(Richardson) Bancroft Education, BS(ME), 
Massachusetts Institute of Technology, 1897 
Married Elizabeth Nields, 1905 (deceased) 
Mem. ASME, 1912. He had several inventions 
in connection with monotype, organized schools 
for teaching monotype operators, and devised an 
inspection service Author of numerous tech- 
nical papers. Survived by three children, John 
N., Aiken, S. C.; Gertrude, Washington, D.C $ 
and Wilfred, Jr., Wynnewood, Pa. 


John Ervin Bullard (1880-1956), editor and free 
lance writer of technical and business papers, 
Cranston, R. I., died April 4, 1956. Born, Keene, 
N. H., May 10, 1880. Parents, Ervin M. and 
Luella Bullard. Education, PhB, Brown Uni- 
versity, 1908. Married Annie K. Falconer, 1910 
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Assoc-Mem. ASME, 1913. Author of articles for 
more than 400 publications, sometimes using the 
names of Robert Falconer and Elliott Church 
Author of three books on merchandising. He was 
president of National Business Writers Associa 
tion. Survived by wife, two daughters, a brother, 
three sisters, and four grandchildren. 


Ollison Craig (1888-1956), vice-president, Riley 
Stoker Corp., died April 3, 1956, at Ft. Lauderdale, 
Fla. Born, Sullivan, Ill., Jan. 21, 1888. Parents, 
Francis Marion and Effie (Hampton) Craig 
Educatior, BS(ME), University of Illinois, 1909; 
ME, 1920. Married Bertha Shelton, 1909. Mr 
Craig was prominent in national engineering 
circles and had been associated with Riley Stoker 
Corp. since 1920. He held professorship in engi- 
neering at the University of Colorado, Vanderbilt 
University, University of Texas, and Iowa Col 
lege. Fellow ASME, 1946. He was awarded the 
Soc iety’s spe cial 75th Anniversary Medal May 12, 
pe 55, for professional achievement and service to 

ME. Throughout his long and active member- 
ip he continuously furthered the aims and ob- 
jectives of ASME. He presented a number of 
technical papers before the Society. Survived by 
wife, a son, and four grandchildren. 


Jacques Gatspar (1894-1956), of Sulzer Bros. 
Ltd., Zurich, Switzerland, died April 6, 1956 
Born, Craiova, Rumania, April 2, 1894. Educa 
tion, graduated from Technische Hochshule, 
Stuttgart, 1916. Mem. ASME, 1953. Author 
of a paper, ‘High Pressure Boilers’’ (paper No 
52—A-121), presented at 1953 ASME Annual 
Meeting He was a member of the Swiss Na 
tional Committee of World Power Conference 


Daniel Cowan Jackling (1869-1956), retired 
president and director of the Mesabi Iron Co., died 
March 13, 1956. Born, Hudson, Mo., Aug. 14, 
1869. Parents, Daniel and Lydia Jane (Dunn) 
Jackling. Education, BS, Missouri School of 
Mines, 1892; Met E, 1900; hon. DE, 1933. He 
also held the following honorary degrees: DE, 
University of California, 1940; ScD, University of 
Utah, 1942 Married Virginia Joliffe, 1915 
Fellow ASME, 1941 Mr. Jackling was also a 
member of the American Institute of Mining and 
Metallurgical Engineers of which he was director 
from 1925-1928; 1938-1941; president, 1938. 
He was councilor of the Mining and Metallurgical 
Society of America from 1939 to 1944; and a mem- 
ber of American Chemical Society; The Western 
Society of Engineers; American Institute of Elec- 
tricai Engineers. Mr. Jackling received the U. S. 
Government Distinguished Service Medal and was 
honored by professional societies for his valuable 
contributions to engineering 


Joseph Needham Kinney (1875-1956), retired, 
died Jan. 1, 1956, at Lake Worth, Fla. Born, 
Hartford, Conn., Sept. 4, 1875. Parents, William 
Clarke and Sarah Elizabeth (Cross) Kinney. Edu 
cation, attended Princeton University two and 
one-half years in BA course, with class of 1899 
Married Lydia Wilkins Inskeep, 1904 Mr 
Kinney specialized in friction-clutch controlled 
hoisting and excavating machinery. Assoc-Mem 
ASME, 1914 Survived by two sons, Joseph N 
Kinney, Jr., Carnegie, Pa Dr. Robert J. Kinney, 
Topeka, Kan.; and a daughter, Mrs. Emil H. 
Jensen, Lake Worth, Fla 


Dana W. Kreidler (1884-1955), experimental 
engineer, died Aug. 20, 1955 Born, Hornell, 
N. Y., Sept. 17, 1884. Parents, Walter R. and 
Laura (Clark) Kreidler Education, BS(ME), 
University of Illinois, 1911 Married Bernice 
Pierce, 1917; son, William P. Kreidler. Mr. 
Kreidler specialized in automotive engiseering 
He started his career in the Erie Railroad Shops, 
Hornell, N. Y., and his last appointment was th:.t 
of experimental engineer with the Hudson Motor 
Car Co., Detroit, Mich, Mem. ASME, 1917 


Oscar Gowen Thurlow (1881-1956), consulting 
engineer, died in Florida, Jan. 21, 1956. Born, 
Newburyport, Mass., June 7, 1881 Parents, 
Rufus and Angela (Short) Thurlow. Education, 
BS, Massachusetts Institute of Technology, 1904 
Married Mary Brown; children, David and 
Elizabeth S. Thurlow It was during Mr 
Thurlow's engineering work with the Alabama 
Power Co., that the hydro plants now known as 
Lay Dam, Mitchell Dam, and Martin Dam, 
Upper Tallassee and Lower Tallassee Dams were 
built on the Tallapoosa River. During his period 
of service with the company the steam plants at 
Gorgas, Gadsden, and Mobile were constructed. 
In 1930 the State of New York appointed him a 
member of the Engineering Board of the St 
Lawrence Water Power Development Division to 
study and advise the Committee on the develop- 
ment of the international section of the St. 
Lawrence River. Mr. Thurlow had an honorary 
DS degree from the University of Alabama. The 
Franklin Institute of the State of Pennsylvania 
awarded him the Howard H. Potts Gold Medal on 
May 16, 1928. Mem ASME, 1915 
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Keep Your ASME Records Up to Date 


ASME Secretary's office in New 
York depends on a master member- 
ship file to maintain contact with in- 
dividual members. This file is re- 
ferred to dozens of times every day 
as a source of information important 
to the Society and to the members 
involved. All other Society records 
and files are kept up to date by incor- 
porating in them changes made in the 
master file. 

From the master file are made the 
lists of members registered in the 
Professional Divisions. Many Divi- 
sions issue newsletters, notices of 
meetings, and other materials of spe- 
cific interest to persons registered in 
these Divisions. If you wish to re- 
ceive such information, you should be 
registered in the Division (no more 
than three) in which you are in- 


Please Print 


ASME Master-File 


LAST NAME 


POSITION TITLE 
¢.g., Design Engineer, Supt. of Construction, Manager in 


Give complete name in full 


NAME OF EMPLOYER 


EMPLOYER'S ADDRESS 


ACTIVITY, PRODUCT, or SER VICE OF EMPLOYER; 
Oil Refinery Contractors, Mfr's. Representative, etc 


HOME ADDRES$ 


PRIOR HOME ADDRESS 


* CHECK “FOR MAIL” 
ADDRESS 


| subscribe to 


(_] Mecuanicact ENGINEERINS 
(_] Transactions of the ASME 
() Journal of Applied Mechanics 
() Applied Mechanics Reviews 


FIRST N 


¢.g., Turbine Mfrs., 


terested. Your membership card 
bears key letters, below the , BP min 
tion of your grade of membership and 
year of election, which indicate the 
Divisions in which you are reg- 
istered. 

Consult the form on this page for 
the meaning of the letters. If you wish 
to change the Divisions in which 
you are registered, please notify the 
Secretary’s office. 

It is important to you and to the 
Society to be sure that your latest 
mailing address, business connection, 
and Professional Divisions enroll- 
ment are correct. Please check 
whether you wish mail sent to home 
or office address. 

Please complete the form below 
and mail it to: ASME, 29 West 39th 
Street, New York 18, N 


Information 


AME MIDDLE NAME 


NATURE OF WORK DONE 


Charge of Sales, etc 


Division, if any 


Management Consultants, 


Address changes effective 
wh:n received prior to: 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


Please register me in three Professional Divisions as checked: 


(_] A—Aviation 

(-] B—Applied Mechanics 
(] C—Management 

(_] D—Marerials Handling 
(] E—Oil and Gas Power 
(_] F—Fuels 

() G—Safety 

() H—Hydraulics 


(_] P—Petroleum 





C) J—Metals Engineering 

{_] K—Heat Transfer 

[-] L—Process Industries 

(] M—Production Engineering 
] N—Machine Design 

) O—Lubrication 


() Q—Nuclear Engineering 


C] R—Railroad 

_] S—Power 

(_] T—Textile 

C) V—Gas Turbine Power 

(_] W—Wood Industries 

(-]) Y—Rubber and Plastics 

(_] Z—Instruments and 
Regulators 














Roundup 


Of Current Engineering Events, News, and Comment 


E. S. Newman, News Editor 





Dr. Schuberth addresses opening session of the 100th Anniversary Meeting of the Verein Deutscher Ingenieure, held in Berlin 


VDI Celebrates Its 100th Birthday— 
Honors Dr. L. M. Gilbreth 


Thousands of Engineers Meet in Berlin for 
International Technical and Social Event 


Reported by R. H. Bacon' 


With the deletion of a few personal remarks, 
we offer this report of the Verein Deutscher 
Ingenieure Hundredth Anniversary mecting 
May 12-15, 1956, based on letter No. 12, dated 
May 16, 1956, covering Mr. and Mrs. R. H. 
Bacon's trip to Berlin. A decided departure 
from our usual style of meeting report—the 
reason will be evident from the start. 

After receiving their badges and programs 
for the meeting and meeting delegates and 
several friends, Mr. Bacon reports: 

We got a better line on the VDI (Verein 
Deutscher Ingenicure) organization. Before 
the war it had a membership of about 60,000 
made up basically of mechanical engineers, 


1 President, R. H. Bacon 
Chicago, Ill. Mem. ASME. 


& Company, 
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but also other engincers in related fields. It 
was organized on a regional basis but tied to- 
gether with the national organization. The 
war completely destroyed the organization. 
They now have about 30,000 members and the 
registration for the Centennial was 3000 engi- 
neers and 1000 women. 

During the afternoon we also saw the other 
members of our official American delegation, 
namely, Dr. Lillian Gilbreth, R. C. Allen of 
Allis-Chalmers, General S. E. Reimel, and 
Prof. E. C. Keachie and his wife, Grace. 
Other Americans who came for the VDI 
celebration were Mr. and Mrs. R. C. Burt, 
San Marino, Calif.; Dr. and Mrs. Royal 
Sorensen, AIEE, of Pasadena, Calif. 

Mr. Bacon mentions that he and Mrs. 
Bacon met Dr. Gilbreth on Easter Sunday in 
Rome. The report continues, “‘The next we 


heard from her was through the Keachies while 
we were in Frankfort. Chet Keachie said she 
had had the misfortune to fall and break an 
arm, but even that didn’t stop her. She was 
making a speech some place a hundred or so 
miles from Frankfort. So here she was in 
Berlin and before the VDI celebration was over 
she was to steal the hearts of the Germans as 
she has everywhere else throughout the 
world.” 

Some of us went over to hear Professor 
Keachie (Fulbright Fellow) make a talk to 
the students of the Technical University on 
industrial engineering and it was a good job. 
He has a very interesting method of tying in 
our free-enterprise system with industrial 
engineering and management. 

That afternoon, May 12, there had been an 
official opening of the celebration at the 
Rathaus Schoneberg (city hall) and in the 
evening at 8:00 p.m., an informal party was 
held at the Pralat Schoneberg—a real German 
beer stube type of party. It must have been 
attended by 1000 engineers and their ladies. 

On Saturday morning, May 12, the first big 
session got under way about 9:30 a.m. This 
was out at the Festhalle Ostpreussen am 
Funkturm (Festival Hall). It is really a tre- 
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mendous layout and in one of the halls about 
3000 engineers gathered to hear two lectures 
of a general nature. The one by Dr. R. Vieweg, 
president of the Technical and Physics Univer- 
sities, presented the German vic wpoint on the 
relation between the sciences and practical 
technology 

In the afternoon the sessions broke up into 
two groups—one on research and development 
and the other on design and construction. 
Such ‘Nuclear Energy,” 
fluences of Materials on the Development of 
Engineering,’’ and ‘‘The Technical 
Tasks of Engineers in the Development and 


subjects as “‘Tn- 


Process 
Manufacture of New Products’’ were discussed 
at length in the Research and Development 
Session. At the Design and Construction 
Session papers covered “‘Design on the Basis 
of Model Tests,’’ ‘‘Lightweight Construc- 
tion,’’ and **Beauty of Design."’ The German 
slant on these subjects is quite different from 
our American thinking and may give us an 
inkling as to the direction German engincer- 
ing is taking 

At 5:00 p.m. there was a very fine compli- 
mentary social hour given by the VDI at the 
Hotel Gerhaus for the delegates, officials of the 
VDI, and About 200 at- 
tended and the delegates presented testimonials 
yf the various societies. Our ASME scroll was 
a work of art and one of the finest to be pre- 
sented. The made by 
General Reimel 

The Hotel Gerhaus is quite a show in its 
Built by the lawyer who handled 
ne of the 


foreign visitors 


presentation was 


»wn right 
the affairs of the Hohenzollerns, it is 
few places left in Berlin that reflects the glory 
of departed days. It is out in the residential 
section and would make an excellent place to 
stay in Berlir 

At 8:00 p.m. came the 
Night in Berlin at the 
never did what the 
but we would judge that the entire 3000 men 
and the 1000 there. Two 
enormous halls were used and cach was set up 
with tables for from eight to 12 and there was 


Abend or 
Hall. We 


was, 


Berliner 
Festival 
hear attendance 


women were 











Dr. L. M. Gilbreth honored by VDI for outstanding research into motion problems 


a large stage and orchestra in each hall. 
Opera stars, vaudeville acts, and a boys’ 
choir furnished the entertainment. There was 
also a childrens’ ballet that was quite unusual 

On Sunday at 10:00 a.m. came a big session 
at the Festival Hall (with opening music 
by the Berlin Opera Orchestra) where Professor 
Dr. Suhr, Acting Mayor of Berlin, and Dr 
Blucher welcomed the engineers. Dr. H. P 
Schuberth, VDI president, in opening the 
Sunday morning session, also spoke at some 
length on the history of the VDI and its future 
Dr. Choisy, president of the Switzerland En- 
gineering Society, spoke on behalf of. the 
foreign engineers present and Professor Dr 
Pfender, who is president of what would 
correspond to our Bureau of Standards, de- 
livered the principal address on ‘Man and His 


Some of the Americans who attended the VDI 100th Anniversary Meeting in Berlin, 
May 12-15, are, deft to right, E. C. Keatchie, General S. E. Reimel, C. B. Molineaux, 
Royal Sorensen, R. H. Bacon, and R.C. Allen 


Jury, 1956 





brilliant 
religion, 


Technology'’—a discussion of the 
relationship of philosophy, and 
technology from the human side. 

Then followed the presentation of honors 
and our own Dr. Lillian M. Gilbreth was given 
an ovation when she received the VDI medal 
for ‘“‘outstanding research into motion prob- 
lems’’—for finding the one best way to carry 
out production tasks—for carefully fostering 
human relations. 

The delegates then went to a complimentary 
luncheon at the Hotel Gerhaus. After a 
pleasant social hour with a wide assortment of 
libations, a dinner of fish, oxtail soup, rolled 
breast of chicken with sauerkraut and aspara- 
gus followed by an ice-cream bombe type of 
dessert was served. The proper wine for each 
course came in at the right moment with 
champagne to go with chicken. 

Lillian Gilbreth spoke for the American 
delegation and made one of her usual heart- 
warming talks which she began in German 
and finished in English. We could see the 
Germans were pleased and touched 

On Sunday evening the VDI had arranged for 
us to buy tickets for either of two shows 
Caesar and Cleopatra at the Schiller theater or 
Orpheus in der Unterwelt at the Stadtische 
Since our ability to understand Ger- 
This 
is what we would class as a comic opera by 
Offenbach. We would say the opera is a little 
on the corny side but the music is beautiful. 
The overture is often played on the symphony 
programs and the can-can music has, of course, 
become practically the 
national anthem of France 


Opera 
man is so limited, we chose the opera 


world-famous and 


The program on Monday morning at the 
Festival Hall consisted of two lectures, both 
on the broader aspects of technology on human 
relations. Dr. H. H. Kuhnke covered ‘‘Social 
Effects of Technology’’ and Professor Dr. S. 
Struger talked on ‘‘The Laws of the Spirit.”’ 

You will note that all through the program 
there was an emphasis on religion, philosophy, 
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Statue which was erected to commemorate VDI’s 100th Anniversary exhibited 


psychology, and human relations, all tied in 
with engineering. We assume the experi- 
ence of the past 20 years has had a profound 
effect on the German engineers and that they 
are going to take a more active part in helping 
to solve the human problems of Europe. 

In the afternoon there were two important 
manufacturing and the 
economics of distribution. 
‘Principles of Fabrication,’’ by Kienzle; 
‘*Flow of Material—First Step in Automation,” 
by Kienbaum, and ‘“‘Automation"™’ covered the 
manufacturing phase 

Since Western Germany is probably the one 
spot in the world where American production 
methods are being utilized to an important 
degree, we found a keen interest 1n automation. 
Since the Germans say they are short some 
30,000 engineers, they are thinking in terms 
of speeding up production with their present 


sessions——one on 
other on the 


technological staffs 
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It is also interesting to note that the en- 
gineers in responsible positions are either under 
30 or over 50. During the war, the Germans 
lost practically all of their engineers in what 
would now be the middle-age group. 

The problems of distribution were covered in 
three lectures*“The Engineer and the Distri- 
bution of Goods,” by Jakopp, ‘‘Future Leader- 
ship,’’ by Schlight, and ‘Industrial Legal Pro- 
tection,” by Radt 

On Tuesday a big sight-seeing tour had been 
arranged and one of the trips was to East 
Berlin. Only two buses were required for this 
trip—as, apparently, the West Germans are 
somewhat leery about going into East Berlin 
even on a tour, 

Let me say that the no-man's land between 
East and West Germany is a terrible spectacle 
of desolation. There has been no rebuilding 
in the area where Hitler and Goebbels hung 
out. We were stopped by the Russian police 
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Aug. 15-17 


Institute of the Aeronautical Sciences, turbine 
powered air transportation meeting, Grant Hotel 
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a couple of times but my taxi driver, who 
looked like an ex-Nazi, got us out 

There is an air of tension in Berlin and we 
have a feeling from our talks with the German 
people that they are not at all hopeful of any 
early unification. One of the VDI men told 
us they had hired an engineer just recently who 
had left his home and possessions and had 
crossed the line never to return. This engineer 
had been hoping for a settlement but after the 
Geneva conference, he finally gave up hope 
We feel that they are beginning to believe there 
will always be an East and West Berlin 

Our German visit has been most illuminating 
and we will have a better understanding of the 
entire European situation 





E. Hianne, secretary of the Royal Society 
of Belgian Engineers, chats with R. 
H. Bacon at one of the receptions in 
Berlin 
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On June 11, 1956, Herbert B. Reynolds, Fellow ASME, photographed the scene of 
the rock slide of June 7 at Niagara which crippled the Schoellkopf hydroelectric 


station of the Niagara Mohawk Power Corporation. 


Water from the canal on the 


top of the cliff is seen rushing into the river over the ruins of the station, center. The 
undamaged portion of the station is seen at /eft. 


Niagara Falls Disaster Recalls Significance 
of First Large-Scale Hydroelectric Plant 


Tue rockfalls which destroyed a considerable 
Schoellkopf hydroelectric 
station of the Niagara Mohawk Power 
Corporation at Niagara Falls, N. Y., on June 
7, provides an appropriate occasion to recall 
the origin and significance of hydropower at 
Niagara. In a way the successful generation 
and long-range transmission of polyphase al- 
ternating current in large quantity at Niagara 
was as great a milestone in 1896 as atomic 
power is in our own generation. 

From a brief account of the original Niagara 
project which appeared in tlie September, 
1936, issue of this magazine the following 
portions are quoted 

Few projects in America have so long a 
history; with few engineering projects have 
such great names been associated. From 
the time when Chabert Joincaire, Jr., first 
utilized a six-foot fall in a loop canal in 1757 
to the present the challenge of harnessing an 
enormous “‘free’’ power has engaged men’s 
skill. Every advance has reflected progress 
in technology and has called for courage and 
faith. The very difficulties of the problem of 
effective utilization seem to have called forth 


portion of the 


the human energies necessary to surmount 
them. 

A varied financial, industrial, and engineer- 
ing history preceded the formation of the 
Cataract Construction Company in 1889, 
beginning with the developments of the 
Porter brothers in 1806 and culminating in 
those of the famous Schoellkopf family, still 
associated with the project. But the period 
of greatest significance at Niagara Falls began 
with the undertakings of the Cataract Con- 
struction Company. 

In this period decisions of far-reaching 
importance were made, and developments of 
permanent influence on the power industry 
were undertaken. Financial, legal, scientific, 
and engineering talent of the highest order 
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were combined and skillfully co-ordinated 
under the leadership of Edward Dean Adams, 
whose two-volume history, ‘‘Niagara Falls,”’ 
has placed all these matters on record. In the 
brief space available here it is possible to 
mention only a few of the significant factors 
of Niagara development, but these it is im- 
portant to remember. 

Prominent among these factors is the ex- 
haustive effort made by the Cataract Con- 
struction Company to secure the best scientific 
and engineering advice on the proposed de- 
velopment, which led to the formation of the 
famous International Niagara Commission, 
whose members—Lord Kelvin, Coleman 
Sellers, Professor Mascart, Colonel Turrettini, 


and Professor Unwin--guaranteed its high 
international reputation. 

With rapid advance of the engineering 
profession in this country we are likely to 
forget the acknowledged British and Con- 
tinental leadership in engineering that sent 
Dr. Adams abroad in 1890. The subsequent 
actual developments at Niagara formed an 
effective step in growing confidence in the 
capabilities of engineers and manufacturers in 
this country to undertake large and pioneer 
projects. Furthermore, Niagara affords an 
early example of independence of Europe in 
the financing of such enormous ventures. 


Unwin's Comment 


To quote from an obituary of the late 
William Cawthorne Unwin, secretary of the 
International Niagara Commission, that ap- 
peared in the December, 1935, issue of Mer- 
CHANICAL ENGINEERING, pages 811-812—The 
modern age to which the younger engineers 
now practicing belong finds it hard to under- 
stand the uncertainties that faced this Com- 
mission. For the generation of electricity 
in large amounts by hydraulic turbines, the 
transmission of the current generated over 
long distances, its distribution and use in 
mechanical and chemical industries, and 
hundreds of technical problems such as the 
relative advantages of alternating and direct 
current were being attacked in pioneer fashion. 
Nor was it certain that the development should 
be an electrical one. Electricity was new; 
it had never been generated centrally in large 
quantities for distribution over long distances 
to points where it could be used. While 
lighting by electricity had been broadly 
introduced, industrial power was still largely 
by mechanical means. The Evershed project, 
upon which the Niagara scheme was based, 
was entirely hydraulic and contemplated acom- 
munity of industries deriving their power from 
individual hydraulic turbines fed from a com- 
mon canal—the use of power at the site. Me- 
chanical (telodynamic) and pneumatic trans- 


Sheet piling being driven at the entrance of the canal feeding the Schoellkopf station 


of Niagara Mohawk Power Corporation to shut off flow of water. 


Photo taken by 


Herbert B. Reynoids, Fellow ASME, on June 11, also shows rubble being dumped 


behind the piling. 
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mission systems were in a position to contend 
for consideration with hydraulic, steam, and 
gas methods of transmission and distribution. 
Moreover, the machinery and auxiliary appa- 
ratus, as well as the construction of the hy- 
draulic details, were of a scale heretofore 
untried, so that the stakes, engineering as well 
as financial, were high and hazardous 

Writing 25 years later of the work of the 
Commission, Professor Unwin said: ‘The 
projects were of extremely varied character. 
Hydraulic turbines of impulse and reaction 
types of from 2000 to 10,000 horsepower; 
distribution by electricity, by compressed air, 
and by wire ropes. Most of the electrical 
schemes proposed direct-current production 
and distribution with varying current and 
constant voltage. Messrs. Siemens proposed 
constant direct current at varying voltage; 
Professor Forbes only proposed alternating 
current. From the first, electrical distribution 
of the power was in favor, but was not defi- 
nitely decided upon until May, 1893."' Of 
the significance of the project itself he wrote: 
“Civilization may be measured by the degree 
in which human labor is replaced by power de- 
rived from natural sources of energy At 
Niagara some 7 million horsepower which 
might have been available for industrial 
purposes was being wasted. The conditions 
were favorable for utilization in other respects 
for the fall was a high one and the Great 
Lakes from which the water flows act as 
reservoirs equalizing the supply. The in- 
stallation has been carried out with complete 
success, and it is the first large-scale under- 
taking of the kind. It has been the parent of 
many others in different parts of the world, 
or at any rate showed the way to others to 
achieve a similar success. But the risk of 
misadventure in so novel and complicated 
an enterprise in the days when it was carried 


out was great, and that no serious mistake of 
judgment or calculation occurred witnesses 
to the remarkable care with which the pre- 
liminary investigations and discussions were 
conducted." 


Westinghouse Pioneering 


Speaking at the 90th Anniversary of George 
Westinghouse (MecnuanicaL ENGINEERING, 
April, 1937) L. B. Stillwell, who had been 
active in the electrical development at Niagara, 
said: 

‘‘Niagara presented an extraordinary oppor- 
tunity to launch the polyphase system. It all 
seems obvious now, but, at that time, even 
Lord Kelvin, president of the Niagara Com- 
mission, which Mr. Adams organized, strongly 
opposed alternating current. The great need 
was a convincing demonstration. Westing- 
house proviled it. His bold adventure at the 
Chicago World's Fair in 1893 is a well-known 
story; apparatus not yet designed was essen- 
tial; a patent injunction against the use of the 
‘all-glass-globe’ incandescent lamp was met 
by the stopper lamp. The result was a con- 
vincing demonstration of the polyphase 
system. As the Fair closed a contract was 
executed for three two-phase alternators of 
5000 electrical horsepower." The plant 
began operation in 1895, and, in November, 
1896, Niagara power was transmitted to 
Buffalo. Lord Kelvin approved. A decade 
of electrical pioneering and development, 
beginning with the little single-phase lighting 
plant in 1886, ended with the polyphase plant 
at Niagara for supplying universal service. 
It laid the foundation in engineering system 
and in commercial confidence for the electrical 


How Industry Can Stimulate 
Interest in Technical-Society Work 


INpustry can foster professional develop- 
ment and a more effective technical society by 
recognizing its ‘‘obligation to provide the 
engineer with opportunities and encourage- 
meat to participate in technical-society work,” 
says J. S. Alford, Mem. ASME, Genera! 
Electric Company, Cincinnati, Ohio, in the 
May-July, 1956, issue of Gen-ral Electric Review. 

Citing the technical society as one of the 
most effective means to attain professional 
development—a good technical society breaks 
down the barriers of specialization and brings 
its members to a better understanding of each 
other—Mr. Alford lists four ways industry 
can help its engineers to participate in techni- 
cal-society work: (1) Create an encouraging 
climate and atmosphere of enthusiasm; (2) 
promote individual activity among the 
members; (3) assist engineers in preparing 
papers and performing committee work; and 
(4) publish information and keep suitable 
records. 

“Some progressive companies,’’ he points 
*‘maintain staff consultants in matters of 


our, 
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power expansion that has followed. West- 
inghouse’s vision of an electrical power 
system was realized."’ 

professional relations. As part of their 


responsibilities, they work not only with 
engineering managers to stimulate interest in 
technical societies, but also directly with the 
societies themselves.”’ 


ome me wetemge 
ro, Bee 


The company can substantially back up the 
engineer's enthusiasm in technical-society 
work by paying the expenses when these 
become burdensome for the individual, where 
travel to national meetings is involved; 
sponsor memberships in certain societies, and 
publicize society information of particular 
interest to engincers in the industry. Mem- 
bership dues are usually the individual's 
expense; but when an engineer is already a 
member of one leading society, it may be to 
mutual advantage for the company to finance 
the cost of the engineer's membership in 
additional societies. In return the engineer 
is expected to present papers before the society 
and accept committee assignments. 

“Experience indicates,"’ says Mr. Alford, 
“that engineers go to mectings because they're 
interested in the program and hope that it will 
contribute to their professional development. 
No society can flourish without this interest. 
[General Electric's] Jet Engine Department 
believes that providing adequate opportunity 
for continued education has been one of the 
principal means of stimulating interest in 
professional development.’’ The Jet Engine 
Department at Evendale, Ohio, has 700 engi- 
neers enrolled in 19 specialized technical 
courses and as part of its Technical Education 
Program offers refresher courses to prepare 
students for the Ohio examination for pro- 
fessional registration. 

The engineering manager can most effec- 
tively encourage individual participation in 
technical-society work simply by being there 
himself; he could introduce the young engi- 
neers and perhaps even get up a party to leave 
from the office together. Most societies require 
a sponsor for the new member; senior engineers 
should offer to sponsor anyone 
The senior engineer or manager has a responsi- 
bility to acquaint junior engineers with the 
functions and benefits of technical societies of 
which he is a member or which may be of 
interest to engineers in the industry. 

To encourage a young engineer to present a 
paper before the technical society once he has 
company permission, as the paper usually 
deals with company business, the company 
can do more than grant permission. He can 
be assisted in preparing the paper, by having 
the help of a typist, a draftsman to prepare 
slides, and the company should help if there is 
any other expense involved 


interested. 
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What happens when industry and a professional society join forces? View of 
technical session during the recent ASME Design Engineering Conference held 
concurrently with the Design Engineering Show in Philadelphia, Pa. 











MECHANICAL ENGINEERING 














Three Yarway Integral-Strainer Impulse 
Traps draining main steam lines in large 


HIGH STEAM PRESSURES AND mid-west power plant. Other Yarway 
traps drain extraction lines in same plant. 
Yarway Integral-Strainer Impulse Traps 


TEMPERATURES CALL FOR YARWAY == =rinen wie 
INTEGRAL-STRAINER STEAM TRAPS 








Yarway Integral-Strainer Impulse Steam Traps 
drain some of the hottest steam lines in the country— 
temperatures up to 1000° F and pressures as high as 
2500 psi. 
When system is being warmed up these traps have ample 
capacity, yet will handle relatively small amounts of condensate 
without losing prime . . . and in the presence of dry or superheated 
steam, the trap valve snaps shut. 
Leading utilities and other high pressure steam plants appreciate the other YARWAY 
advantages, too, such as small size, light weight, steel construction, easy maintenance. 


For complete description write for Bulletin T-1740. 
YARNALL-WARING COMPANY « 108 Mermaid Avenue, Philadelphia 18, Pa. 


THERE’S A YARWAY IMPULSE STEAM TRAP FOR EVERY TRAPPING NEED 


Y,"' No. 20-A SERIES 40 INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 
For high pressures, high 
temperatures. (Flanged or 
welding 
connections.) 


SERIES 60 
and 120 For light loads For heavy loads requiring 

For all on tracer lines, extra high capacity 

normal trap steam mains, 
requirements, P small presses, 
pressures : etc. 

to 400 and 
600 psi. 











IMPULSE’ STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 


ft Aneel Daal 
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“A definite correlation exists between an 
engineer's skill in written and oral communi- 
cations and his participation in technical 
societies,"’ Mr. Alford said. If being ill at 
case on a speaking platform, or nervous about 
joining in discussion makes the young engineer 
hesitant, everything possible should be done 
to help overcome the problem and recognize 
the great importance of developing skill in 
speaking and writing. 

A company can also foster participation in 
technical societies by maintaining thorough 
records. An engineer cannot join a technical 


society or attend a mecting unless he knows 
about it. Companies should have all the facts 
and publish them either in their own bulletins 
or by distributing society pamphlets. They 
should also record the preferences of their engi- 
neers—only they know best what contributes 
to their professional development. 

The company bulletins, or other means of 
communications, should inform engineers 
about awards and honors conferred by leading 
societies. ‘“‘Awards to younger men spur 
them on; awards to eminent men recognize 
achievement.” 


M. J. Kelly Urges Five-Year Engineering 
Course at ASEE Meeting 


Our nation is engaged in a technological 
race for strength, declared Mervin J. Kelly, 
president of Bell Telephone Laboratories, and 
urged that we move ahead as fast as we can. 

Speaking at a conference of more than 300 
members of the American Society for Engincer- 
ing Education, Dr. Kelly described the nation's 
expanding need for scientists and engineers 
and emphasized the need for more and better 
training of both research and development peo- 
ple. He also suggested that educators consider 
establishing a five-year basic engineering 
course in place of the traditional four-year 
course so that students would receive more 
engineering fundamentals. 

The conference was the Spring Mecting of 
the ASEE Middle Atlantic Section, held May 
12 at Bell Telephone Laboratories, Murray 
Hill, N. J. 

Concerned with the critical shortage of 
engineering graduates, the all-day conference 
had as its theme the *‘Preparation of Engineer- 


ing Students for a Career in Industry."’ Dr. 
Kelly's keynote address was on ‘‘Preparation 
for a Career in Development and Research." 

In stressing the need for more and better 
engineering training, Dr. Kelly pointed out 
that the four-y:ar engineering graduate 
generally lacks sufficient training. He showed 
how Bell Laboratories’ belief in more educa- 
tion is exemplified in the Communications 
Development Training program, established 
in 1948 as a three-year course for newly 
employed engineers with bachelor’s and 
master’s degrees. 

In suggesting a five-ycar engineering course, 
Dr. Kelly explained that it could be arranged 
so that students could stop at the end of four 
years or continue for the fifth year. This fifth 
year would be advisable, regardless of whether 
the student went on for a doctor's degree. 

Dr. Kelly also urged industry to place greater 
emphasis on basic research and recommended 
that research activities be separated from 


Some of the 300 engineering educators and industrial repreSentatives attending the 
ASEE conference pass the Bell Laboratories technical library on their way back from 
the morning session at Arnold Auditorium 
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activities relating to development and design. 

He described the successful experiment of 
Bell Laboratories which 20 years ago separated 
research from the development and design 
functions within the company. He explained 
that the Laboratories worked to create an 
environment of freedom comparable to that 
found on university campuses—freedom in 
research, freedom to publish, and freedom to 
intermingle with scientific people throughout 
the world. ‘‘The results of the work done in 
this area of basic research have created a 
reservoir of knowledge which, for a long time, 
will contribute to improvements in communi- 
cations,"’ he said. 

Dr. Kelly also insisted that the research 
scientists must have the freedom to wander 
into the area of tomorrow. 

Important problems in the field of engineer- 
ing education were discussed at three afternoon 
meetings, as follows: 

‘Preparation of Enginecring Graduates for 
Industry’’—Chairman: Sydney B. Ingram, 
director of education and training at Bell 
Laboratories. Speakers: Morris D. Hooven, 
Public Service Electric & Gas Company and 
president of the AIEE; Henry N. Meixner, 
general assistant director, Mechanical Develop- 
ment Laboratory, E. I. du Pont de Nemours & 
Company; and F. W. Miller, vice-presi- 
dent (manufacturing), Yarnall-Waring Com- 
pany, Philadelphia, Pa., and Vice-President 
ASME, Region III. 

‘Preparation of Secondary School Graduates 
for Engineering’’—Chairman: Elmer C. 
Easton, dean of engineering, Rutgers Univer- 
sity. Speakers: Lynn L. Merrill, dean of the 
Faculty, Stevens Institute of Technology; 
Harold K. Work, director of the Research 
Division, College of Engineering, New York 
University; and Ablete H. Flury, Assistant 
Commissioner of Education for the State of 
New Jersey, who delivered a paper by Frederick 
Raubinger, Commissioner of Education. 

“Current Engineering Manpower Needs in 
Industry and the Colleges’’—Chairman: 
Donald S. Bridgman, director of College 
Relations, A.T.&T. Company. Speakers: 
William T. Cavanaugh, Executive Secretary, 
Engineering Manpower Commission of the 
Engineers Joint Council, and Robert W. van 
Houten, president, Newark College of Engi- 
neering. 

Mr. Cavanaugh described much of his work 
as a ‘‘pulse reading of industry, seeking to 
establish any trends in employers’ recruiting, 
the development of employment trend in- 
formation."’ 

To illustrate the increase in need for engi- 
necring graduates, Mr. Cavanaugh cited a 
survey made late in the fall of 1955 among 415 
industrial companies and governmental organi- 
zations employing engineering graduates. 
The 415, as a matter of description, employed 
a total of about 3 million workers, 140,000 of 
which were engineering graduates. The 
purpose of the survey was to determine 1955 
employment results and obtain an estimate of 
1956 intentions—and by comparing, see trend. 

These are the results: In 1955 these 415 had 
an engineering personnel increase, or “‘acces- 
sion’’ of 8000; and the same organizations 
estimate an accession of 12,500 in 1956. This 
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is about a 40 per cent increase. (Accession 
was defined as the sum of all new hires, plus 
those returning from military leave, minus 
those leaving the companies for one reason or 
another.) 

He noted a steady growth of demand for 
engineers with doctorate degrees, a demand 
incidentally concentrated in the electrical, 
chemical, and transportation industries since 
these have the larger research programs. The 
demand for PhD's was estimated at 600 for 
1956—presumably for the 415 afore-mentioned 
organizations. 

On slightly different subjects, Mr. Cava- 
naugh noted that in Great Britain the British 
feel the future of Britain rests almost com- 
pletely on her capacity for technical achieve- 
ment and progress. In West Germany, he 
said, newspapers are astonished by the impres- 
sive fact that an increasing number of technical 
graduates in all levels are employed before 
graduation. 


In answer to a question from the audience, 
Mr. Cavanaugh said he felt that, with regard 
to competition with Russia, there was some 
danger in taking the approach of trying to win 
a quantitative race for technological man- 
power since Russia simply has a considerably 
larger population and presumably could, if 
desired, create a larger quantity of engineers 
and scientists. The emphasis would have to 
be on other aspects of the competition as well 
in the future. 

Following dinner at the Hotel Suburban in 
Summit, N. J., William E. Burke, vice- 
president—Defense Projects, Western Electric 
Company, gave a recently declassified account 
of construction of the Distant Early Warning 
Line which guards our arctic continental 
approaches. 

Arrangements for the conference were made 
by a Laboratories committee headed by 
Frank D. Leamer, personnel director. 


J. C. Ward Says Energy Sources 
to Be Exhausted in 100 Years 


Two hundred businessmen from the United 
States and Mexico heard specialists in all fields 
of atomic energy discuss the peacetiine uses of 
atomic energy at the Atoms in Business Con- 
ference sponsored by Southwest Research 
Institute and Southwest Foundation for 
Research and Education and the Atomic 
Industrial Forum, Inc., at the Plaza Hotel, 
San Antonio, Texas, May 10-11. 

J. Carlton Ward, Jr., Mem. ASME, president, 
Vitro Corporation of America, who spoke at 
the first day's luncheon, gave the group some- 
thing to worry about. 

“All our present energy sources, including 
uranium and thorium, will be exhausted 
within 100 years,"’ Mr. Ward said. He 
called for an expanded program of basic 
research to develop a better utilization of our 


energy resources. 


Mr. Ward equated the American standard of 
living with the development of additional 
energy sources and warned unless the problem 
is solved dwindling energy resources will 
cause a considerable decline. 

General William H. Draper, Jr., chairman 
of the Mexican Light and Power Company, 
told the audience that the Latin-American 
countries are experiencing a serious shortage 
of light and power. Of the four largest Latin- 
American cities, he said, Mexico City alone 
has had sufficient light and power. 

He stated that foreign capital is necessary if 
Latin America is to build to meet its basic 
power needs. He warned that an advance in 
the investment return would be necessary 
before foreign investors would be interested. 
(CU. S. utility investments yield approximately 
seven per cent while it has been reported that 





Charles Robbins, executive manager, Atomic Industrial Forum, /eft, confers with 
J. Carlton Ward, Jr., president, Vitro Corporation of America,and Harold Vagtborg, 
president, Southwest Research Institute 
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Latin-American investments yield only four 
per cent. 

General Draper said he saw a steady but 
gradual increase in the development of electri- 
cal power from atomic energy. He said the 
first step would be the installation of cx- 
perimental reactors, next the construction of 
small-size atomic plants for training and 
experience, and finally in five to ten years, 
large-scale atomic-energy plants. 

William B. Mather, chairman of the 
department of mineral technology of South- 
west Research Institute, said the United States 
is a ‘‘have nation”’ in respect to the materials 
of nuclear energy despite the statements to the 
contrary. 

Of the 22 elements used in atomic-energy 
work, the nation has an ample supply of the 
raw materials for ten, including thorium, a 
**fertile’’ material which can be converted into 
fissionable uranium-233 in breeder reactors, 
Dr. Mather said. In the event of a national 
emergency, this country, especially with the 
assistance of our neighbors, Mexico and 
Canada, could supply six more including 
uranium, the other reactor-fuel source. 
Normally, in peacetime, for economic reasons, 
it depends upon imports to supplement its own 
deposits of these elements. 

Six of these elements are in short supply, 
Dr. Mather stated. But of these only bery!l- 
lium is used extensively in actual reactor op- 
eration. It is used as a moderator to in- 
crease the efficiency of reactors. 

He also said we could improve our po- 
sition further by additional research pro- 
grams in mineral technology. 

The oil industry's relation to atomic energy 
was considered by Frank Norton, chairman of 
the Texas Committee on Atomic Energy; 
John C. Allred of the University of Houston, 
and John C. Hume, president of Technical Serv- 
ices, Inc. 

Mr. Norton outlined the work of the Texas 
committee. He pointed out that until 
standards are finally determined, such matters 
as radiation-danger control will be dealt with 
by regulation rather than law. He further 
said the state would recommend the acceptance 
of uniform standards based on suggestions by 
the Atomic Energy Commission. 

Mr. Allred stressed the fact that atomic 
energy should be seen as a partner rather than 
a competitor to the fossil fuels. He pointed 
out that petroleum and other fossil fuels are 
valuable as a source of chemical raw materials. 

Mr. Hume said that differing conditions in 
the Southwest rule out, at present, the develop- 
ment of electrical power by means of atomic 
energy. He said those who say that oil and 
gas reserves will be depleted in a few years 
“more likely reckon without the knowledge 
of the oil and gas that may underlay further 
reaches of the Gulf of Mexico or the oil shales 
of Colorado, or perhaps some process which 
will make the question academic."’ 

Walker Cisler, Fellow ASME, president of 
Detroit Edison, stressed the need for an in- 
formed management to cope with the changing 
conditions in the atomic age. 

Copies of the proceedings are available for 
$5 by writing C. W. Smith, Atoms in Business 
Conference, Southwest Research Institute, 
8500 Culebra Road, San Antonio 6, Texas. 
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READING 
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BRAND-NEW | 
CONCEPT 
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TOTALIZING! 








... THE NEW FOXBORO 


inherently Accurate! 


Eliminates Inaccurate “Spot Check” 
Counting! 

Continuous integration assures 
highest precision. 


Eliminates Cam and Linkage Errors! 
Unique design balances differential 
pressure signal directly against 
centrifugal force. 


Eliminates Calculations! 
Automatically extracts square root 


shows totals in desired units. : 

Sib | The Flyball Integrator mounts at the point of meas- 
Eliminates Fire and Explosion urement or on a panel hundreds of feet away. Re- 
Hazards! e and unaffected 
Simple, all-pneumatic operation ‘ vi 
requires no electric motors, wires, or 
contacts. 





| 0). 4 BORO 


T. OFF 
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, 8 valve killing 
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Closely regulated steam erodes grooves in seating units and 
drastically cuts service life of ordinary valves. 


Jenkins Plug Type Valves have been engineered in every 
detail for maximum wear in such valve-killing service. The 
stainless steel Armor Seat defies the “vapor drill”, and Jenkins 
quality throughout gives them top rating for wear-proof and 
trouble-proof perfomance. 


Make you own test . . . in your toughest steam service ... 
or anywhere that abrasion or erosion causes frequent valve 
failure. Compare, part for part, with any similar valve. You'll 
find that, again, Jenkins extra value pays off in longer life 
and lower maintenance cost. 


Plug and seat ring are Jenkins JX500, a Stainless 
chromium alloy steel made to Jenkins high strength 
specifications, heat-treated to 500 Brinell. Seating sur- 
faces are super-hard and mirror-smooth, offer highest 
resistance to galling, cutting, abrasion, and erosion. 
Wide, steep, 30° total taper permits extremely close 
regulation of flow and vapor-tight closure. 


The Stainless steel plug is securely fastened to the 
spindle with a bronze locknut. Spindle is Jenkins 
specification bronze with a tensile strength exceeding 
60,000 Ibs., — has high corrosion resistance. 


SOLD THROUGH 
PLUMBING-HEATING 
AND INDUSTRIAL 


DISTRIBUTORS 


40 - Jury, 1956 








throttled steam is a 


4/ . 4/ 
._ vapor drill 


gy x Semetiy ephemeral 





JENKINS 
PLUG TYPE 
VALVES 
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500 BRINELL 
STAINLESS STEEL 
ARMOR SEAT 
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For longest 
service life in 
BY-PASS LINES 
THROTTLING 
BLEED LINES 
BLOWOFF 
DRIPS 

DRAINS 


any close-control 


a et 


of steam — and for 











best resistance 
to abrasion 








ay 


200 Ib. 150 Ib. 


GLOBE and ANGLE 


For complete information call your Jenkins 
Distributor — ask for Form 202-A. Or write: 
Jenkins Bros., 100 Park Ave., New York 17. 


300 Ib. 
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Atomizing Nozzle 

For pneumatic atomizing nozzle applica- 
tions where space is at a premium, new small- 
size 6552'/, JAC nozzles are being intro- 
duced by Spraying Systems Co., 3265 Ran- 
dolph St., Bellwood, Ill. Overall, the body 
is 1'/, in. high and 15/s. in. wide, about 
equal to the diameter of a half-dollar. 

The nozzle is equally compact in front-to- 
back dimensions, the body itself measuring 
only '/2 in. Depth of the nozzle cap and 
set-up will depend upon type employed. 
Since both liquid and air inlets are on the 
same side, this also helps in compactness of 
installation, the company states. 

The new pneumatic atomizing nozzle is 
supplied in a wide range of capacities in 
choice of round, wide angle round and flat 
sprays, made in brass or stainless steel. 


Safety Rotor Turbine 
L. J. Wing Mfg. Co., 


nounces the availability of turbines with all- 


Linden, N. J., an- 


This rotor, the manu- 
safest on the 


steel welded rotors. 
facturer claims, is one of the 
market. 

The buckets are of nickel steel, precision 
welded to the periphery of the rotor and 
capped by a steel shroud, also welded. 
Should a turbine lose its load, accompanied 
by governor failure, instead of speeding up to 
destruction, the buckets would be released 
from the rotor at the weld, thus removing 
the steam impingement forces on the rotor, 
the company explains. 

The speed at which the buckets will dis- 
engage is several times the maximum operat- 
ing speed of the turbine but well below the 
rotor’s breaking point. 


MECHANICAL ENGINEERING 


LP-Gas Conversion 

Industrial Gastruck, Inc., 2091 Dempster 

t., Evanston, IIl., announces a pre-assem- 
bled kit for converting all makes of industrial 
lift trucks to LP-Gas operation easily in 3 to 
4 hours. 

Emphasizing the ease of installation, the 
firm says all lines, fittings and carburetion 
assembly are mounted for bolt-on arrange- 
ment. Parts are made to the proper size to 
fit any model, make, shape or size of truck, 
and are clearly identified for installation. 

The kit comes with fuel cylinder bracket, 
toggle and strap to hold cylinder in position 
and location pin to carburetion linkage. The 
kit adheres to maximum safety standards 
and is approved by Underwriters’ Labora- 
tories and insurance underwriters, the firm 
States. 


Quick Coupling 

A new quick connect-disconnect coupling 
for acids, alkali, solvents, high pressure steam 
is announced by Snap-Tite, Inc., Union City, 
Pa. 

Known as the “HK” coupling, its use is 
limited only by the ability of its Teflon nipple 
seals and valve seals. The manufacturer 
states that this is the first successful field- 
tested quick-connect coupling using Teflon 
seals throughout. The “HK’”’ will function 
perfectly through a — 100 F to a +500 F tem- 
perature range and can be subjected to lower 
and high temperatures for short periods, the 
company says. 

The coupling, which is manufactured from 
solid bar stock, can be furnished in 303 and 
316 stainless steels, brass, aluminum, special 
carbon steel, or from any machinable ma 
terial. The coupling is available without 
valves or with automatic shut-off valves in- 
corporated in either or both ends, causing the 
valved end of the line to shut off immediately 
and automatically upon disconnection. When 
connected, the coupling valves automatically 


open. 


Index Welder 


A new automatic 12-station index welder 
which features a continuous-running cam 
drive that controls index and weld sequences 
is now available from Expert Welding Ma- 
chine Co., 17144 Mt. Elliott Ave., Detroit 12, 
Mich. The firm states that use of this type 
of drive simplifies sequence timing functions; 
the welds are made when the 5-rpm cam is in 
dwell position. 

The machine illustrated welds 1200 two- 
piece, right-and left-hand automotive hood 
hinge stampings together per hour with nine 
spot welds. Both right-hand and left-hand 
parts are welded on the machine in adjacent 
fixtures on the 6-ft diam index table. The 
parts are clamped in the 24 fixtures by sta- 
tionary air-operated clamps at the welding 
stations. Both transformers and hydraulic- 
ally powered welding guns for the four weld 
stations are suspended from an upper plat- 
form supported by four tubular steel columns. 

Since both right-hand and left-hand parts 
are welded on the machine, unique air- 
operated ejector mechanisms are provided at 
separate stations to separate the right from 
the left-hand parts and deposit them on in- 
dividual conveyors. A part detector mech- 
anism checks each fixture for load condition 
at a station ahead of the weld stations and 
shuts off the machine if no part is in the fix- 
ture. 

To operate the machine, the fixtures are 
manually loaded and the cycle button 
pushed. The operation from this point on is 
entirely automatic, with each fixture being 
manually loaded as it is indexed to a position 
in front of the operator. 

The welder occupies a floor space about 7 
by 8 ft and is about 7 ft high. An integral 
motorized hydraulic pump and tank unit is 
supplied with the machine for providing hy- 
draulic power for welding gun operation. 
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KEEP 
INFORMED 


A steel ball cracked when pressed to a depth 
of only .095” into a 1095 steel plate (35 
Rockwell C), under pressure of 198,000 psi 


A Kennametal ball pressed to a depth of .203” 
into a 1095 steel plate of 35 Rockwell C hard- 


ness, under pressure of 306,000 psi 





Where design 
calls for 
high compressive 

strength... 


Use 
KENNAMETAL“ 











Among the many unusual character- 
istics of Kennametal is its high com- 
pressive strength, which is higher 
than that for virtually all melted and 
cast or forged metals and alloys. In 
a series of tests, Kennametal balls 
and steel balls were impressed into 
various types of steel plates. In one 
test, 1095 steel heat-treated to 35 
Rockwell C hardness was used. Steel 
balls cracked when impressed to a 
depth of .095’”’ under pressure of 
198,000 psi, while Kennametal balls 
were pressed, with no permanent 
deformation, to a depth of .203” 
under 306,000 psi (the limit of the 
testing equipment). Another Kenna- 
metal ball was imbedded in a meeha- 
nite plate to depth of .252” under a 
pressure of 204,000 psi. 

This exceptional compressive 
strength of Kennametal, combined 


A Kennametal ball is imbedded to a depth of 
.252” in meehanite plate under pressure of 
204,000 psi 


with its high Young’s Modulus of 
Elasticity and its hardness, makes 
Kennametal the ideal material for 
such applications as compressor cyl- 
inder liners, rolls for cold rolling of 
steels, rams, dies, grippers, valve seats 
and other applications where deflec- 
tion or deformation must be control- 
led within close limits. Kennametal 
balls, for example, are used for ac- 
curacy in hole sizing and to impart a 
mirror-like finish to the bore. 

Here is a material that may be the 
answer to your problem, and help 
you get your idea off the drawing 
board into production. Why not dis- 
cuss it with our engineers or write 
KENNAMETAL INc., Latrobe, Pa. Ask 
for copy of a new booklet B-222, 
“Designing With Kennametal.” 


*Registered trademark of a series of tungsten 
carbides and titanium-tungsten carbides. 
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Pumping Unit 

This special 82-V vacuum type pumping 
unit was especially designed to meet the needs 
of a large compressor manufacturer and is 
being installed in one of the new ammonia 
plants in the United States by Manzel, Div. 
Houdaille Industries, Inc., 315 Babcock St., 
Buffalo, N. Y. 

The lubricators are driven by one common 
gear motor and the drive is taken from the 
back lubricator into the front lubricator by 
way of a geared shaft. The bracket which 
supports the lubricators incorporates an oil 
pan which catches the drippage of oil from 
the lubricators in case one of the men should 
overfill the lubricator housing. According to 
the company, one of the big advantages of 
this lubricator is that regardless of how small 
the setting is for the oil delivery the plunger 
stroke remains the same. To change the 
volume of oil delivered only the position of 
the plunger in relation to inlet port is 
changed. 


Trolley Conveyor 

Chain-O-Flex Corp., 3334 Lincoln Ave., 
Franklin Park, Ill., announces a new series 
of I-beam trolley conveyors called T-100 
for operation on either 3 in. I-beam or 2'/2 X 
21/4 X '/:-in. T-beam, for conveyor jobs under 
all types of conditions in ovens, spray booths 
and for dips 

The T series features the firm’s special 
design chain with an ultimate strength of 
18,000 Ib. This type of chain is less ex- 
pensive than forged chains, and has the econ- 
omy of cable, the firm claims, adding 
that the chain will not fray or become weak- 
ened by flexing, nor is it subject to twisting or 
stretching. 

A unique 2-piece positive grip design trolley 
eliminates the need for load pendants. 
Trolley spacing 8, 12, 16, or 24 in. centers. 
Trolley capacities range from 80 to 160 |b and 
can be doubled by the use of load bars. 
Trolleys are of bolted construction. Wheels 
are ball bearing and are grease packed at 
factory. The Series 100 is said to be espe- 
cially practicable for operation in high tem- 
peratures up to 350 F. 

Vertical curves of track can be furnished to 
requirements, ranging from 3'/, ft radius, 
up. Horizontal turns are made around 
traction wheels of either 23 in. PD or 305/s 
in. PD and are available in 45, 90 and 180 deg 
turns. 
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- COUPLINGS 
Sage 
Pipe Sealing Compound <> — 
e 

A new chemically inert pipe joint com- Y I}. PEAK nl 0 nC 
pound said to positively seal practically all eae. 4] a Mew 1 er ‘ma e 
known highly corrosive liquids and solvents ns coma di Naked 
has been developed for services up to 212 F 
by Crane Packing Co., Dept. MXN, 6400 
Oakton St., Morton Grove, Ill. 

Known as “John Crane’”’ Chemlon pipe 
joint compound, its base is Teflon. This 
material is said to be impervious to all types 
of hard-to-handle fluids and to possess an 
extremely low coefficient of friction. The 
latter substantially reduces wrench torque, 
permitting connections to be drawn up to a 
greater degree of tightness without undue 
stress or strain, the firm states. 

The non-adhesive quality of Teflon and 
the non-hardening characteristics of the 
compound allow the connections to be quickly 
and easily disassembled, even after years of 
severe service, according to the company. 
The pipe joint compound is said to be partic- 
ularly adaptable for use on aluminum, stain- 
less, monel or plastic pipe and is currently 


available in 2-0z screw-type jars. 


Bronze Gate Valves 

A new line of standard bronze gate valves 
featuring the new cylindrical design is now in 
production at the Kennedy Valve Mfg. Co., 
Elmira, N. Y. 

The 125-lb bronze gate valves for steam, 
water, oil or gas, are available in screwed, 
solder joint and brazing socket ends. Sizes 
are from '/, through 3 in. The firm says 
special accelerated-wear tests conducted with 
the valves prove that the cylindrical construc- 
tion results in more than 10 times longer leak- 
proof operating life than oval body valves. 

Other features of the new design include a 
pistol-grip handwheel combining a firm, 
easy three-way grip; a new improved im- 
pregnated plastic packing material selected 
because it maintains resiliency and resists 
leakage longer; heavy pipe-end hexes for 
maximum strength; extra weight for more , 
nee. p> The shortest distance between two points is via Ajax equipped 

helicopter. On September 13, 1955, a Cessna Helicopter driven 
Monorail Blast Cleaner by a Continental 260 H. P. power plant settled to a landing on 

Wheelabrator Corp., Mishawaka, Ind., the summit of Pikes Peak! 
announces its new UB monorail-type blast An Ajax Dihedral Floating Shaft Coupling delivered the 
cleaner, intended for handling cleaning power and handled the misalignment between motor and vertical 
problems involving parts with internal drive unit. 
open cavities that are difficult to clean This is one more dramatic performance test of Ajax Dihedral 
completely. The firm says typical applica- = 
tions are the cleaning of cast automotive Cou lings. F D gees 
engine blocks and the etching cleaning of _They are handling: alignment and misalignment problems on 
welded water heater tank shells before glass difficult installations including steel mills, cranes, oil drilling rigs 
lining or porcelain enameling. and a host of other severe installations. 

The new machine, an airless abrasive Every man responsible for performance, from design engineer 
blast cleaner, differs from older and con- to service manager owes it to himself to get the story on Ajax 
ventional designs in that more efficient use is _ | Dihedral Gear Type Couplings, the greatest improvement in 
made of the blast cleaning abrasive. Fewer couplings since he beginning of the industry. Write for full 
centrifugal abrasive-hurling units are re- information right now. 
quired. The new design places the work 


to be cleaned in such a position that cavities | 
po aauaat lagers ‘leave inte ees 6 AJAX FLEXIBLE COUPLING co. INC. 
si hurli =e ing the entire period | 

single hurling wheel during the entire perio  Rabsoanatetives te Pelusinal Attlee WESTFIELD, N. Y. 


the piece is in blasting position. 
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what 

you should 
know 
about 
bacon fat 
and 
Albanene 


Here's the buying information you should have 
to get the best value when you buy tracing paper. 


1. The usual way of “transparentizing” tracing papers is with waxes or 
mineral oils—much the way bacon fat makes a paper towel transparent. 
Eventually, these oily fluids “leak” out—leaving the paper opaque and 
useless for reproductions. 

Result: Valuable drawings on ordinary tracing papers eventually become 
yellow or brittle—lose their reproduction qualities. And, these days, replace- 
ments often cost twice as much as the originals. 


2.The K & E way-—Albanene tracing paper is made transparent with an 
inert synthetic resin which is chemically stable . . . can’t leak out—ever! 


Result: Albanene stays transparent . . . stays strong . . . protects every 
nickel you invest in time and talent working on it. 
important: During manufacture, constant testing guarantees uniformity 
as well as pencil taking and erasing qualities. The very qualities that have 
made Albanene—America’s best selling tracing paper. 
Try Albanene Today .... it’s available in 3 weights and in rolls, sheets 
or pads. Try it now ... it’s the best value you can buy! 
89 YEARS OF LEADERSHIP 
In equipment and materials for drafting, surveying, 
reproduction and optical tooling . . . in slide rules 
and measuring tapes. ‘ 


> KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. + Detroit - Chicago - St. Louis - Dallas - San Francisco + Los Angeles 
Seattle - Montreal 
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Thermostat Control 


Spencer Thermostat Div., Metals & 
Controls Corp., is introducing a new, minia- 
ture thermostat control ideal for original 
equipment manufacturers who are concerned 
with volume usage suitable for an engi- 
neered thermostat application. Applica- 
tions include coffee percolators, table appli- 
ances, electronic equipment, heating appara- 
tus and major appliances. 

Identified as the Klixon 201 series, the 
control features factory preset temperature 
settings from 80 to 300 F, positive snap-ac- 
tion operation. Over center toggle mech- 
anisms, magnets or complicated parts are 
completely eliminated by the firm’s snap 
action disc. Contacts and disc are en- 
closed for protection, but can be exposed for 
faster thermal response where necessary. 
The unit can be mounted in any position. 
Terminals are solder type. Electrical ratings 
are 10 amps., resistive, 110 VAC, 6,000 cycles; 
5 amps., resistive, 240 VAC, 50,000 cycles. 


Regulating Valve 

A. W. Cash Co., Box 551, Decatur, IIl., 
has announced the addition of a new small 
size pressure reducing and regulating valve 
to the Cash Standard line of automatic 
valves, controllers, governors and regulators. 

Designated Type 3381, the valve, which is 
5/, in. high and 2°’; in. face to face, provides 
control of air, water, oil, steam, and most 
liquids and gases. Body and trim are 
bronze, seat and diaphragm are bronze or 
composition. Sizes are '/, and °/s in. with 
screwed ends. 

The valve can operate at inlet pressures 
as high as 400 psi at 150 F, and 250 psi at 
400 F. Fire spring ranges are available 
from 5-300 psi delivery pressure. The valve 
can be supplied with a pressure gage, 
mounted in either of the two outlet connec- 
tions. Adjusting screws are available with 
square head, plastic knob or wing nut. 


Temporary Anti-Rust Compound 

Parts that must be stored temporarily can 
be rust proofed effectively and at low cost 
with an anti-rust compound developed by the 
International Chemical Co., Dept. 116, 
2628 N. Mascher St., Philadelphia 33, Pa., 

Called NoRuSol, this water soluable com- 
pound is said to protect parts so that they 
can be stored indoors for 30 or more days 
under normal plant conditions. According 
to the manufacturer, in recent tests parts 
coated with the compound showed no 
evidence of rust after 400 hours exposure in 
a humidity cabinet with the temperature at 
100 F and relative humidity of 100 per cent. 

Normally used as a 3 per cent solution, the 
compound can be applied either by spraying 
or by dipping parts in the solution heated to 
130 F. This protective film can be left on 
work for most subsequent operations. But 
in the few cases where it is necessary to have 
a chemically clean surface, the compound 
can be easily removed with a mild cleaning 
solution, the firm states. 
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O-Ring Compound 

A new 90 durometer synthetic material has 
been developed by the Parker Rubber 
Products Div., Parker Appliance Co., 
17325 Euclid Ave., Cleveland 12, Ohio. 
The material is for molded seals in service up 
to 300 F with MIL-L-7870A grease for lubri 
cating aircraft instruments and MIL-L-6083 
oil for preservative purposes in hydraulic 
equipment. 

The new material, designated Parker O- 
ring compound 49-091, is also recommended 
for use with MIL-L-7808A and MIL-L 


5606 oil up te 250 F. 


Hose Adapter 

Development of a new line of LP-Gas hose 
adapters for use on engines up to 60 hp has 
just been announced by American Liquid Gas 
Corp., 1109 Santa Fe Ave., Los Angeles 21, 
Calif. 

These units were designed to meet the de- 
mand for a simple and economical method of 
effecting LP-Gas conversions on engines 
which are not adaptable to spud-in type in- 
stallations. They may be used for either 
vapor or liquid withdrawal conversions. 

Designed primarily for use on tractors, 
fork-lifts and industrial trucks, the hose 
adapters may also be used on any type of in- 
ternal combustion engine up to 60 hp, the 
company says. 

The adapters are equipped with a power 
and idle adjustment. Venturis are the re- 
movable type and may be selected to fit the 
specific engine requirements. They are 
manufactured to fit the following ID hose 
sizes: 14/16, 14/2, 1!8/1g and 2!/s in. 

Installation, which is made in the hose con- 
necting the air cleaner and the carburetor, is 
very simple. All that is required is to remove 
the hose, cut a 1 in. section from it, insert the 
adapter and then reconnect the hose. For 
liquid withdrawal systems these adapters are 
used in connection with an Algas 1900-E 
converter. Vapor systems using this hose 
adapter employ the use of both a primary and 
secondary regulator such as an Algas Model 
1000-4 and an Algas Model 880 or 1150. 


continuous 


10 gives you 
peak-load 


Dust Collection 


through 
automatic 


Plants running full blast can ill-afford down time for 
equipment repairs and maintenance. Dust collection around 
the clock without interruption is commonplace with Norblo 
Automatic Bag Type Arresters. 


Complete time-cycles for progressive automatic bag shak- 
ing are controlled by highly efficient electric timers. Only 
one compartment is cut out at a time, and that for just a 
few seconds, with no drop in efficiency for the installation 
as a whole. Norblo’s compartment construction is the time- 
saving solution to inspection, maintenance and repair in 
busy plants... For “good housekeeping” or for salvage, 
Norblo Automatic installations have many design advan- 
tages wherever continuous high recovery of industrial dusts 
and fumes is important. 


It pays you to write at once for latest information on 
Norblo Automatic Bag Type Dust Arrester that assures 
constant high efficiency dust handling. 


THE NORTHERN BLOWER COMPANY 


6421 Barberton Ave., Cleveland 2, Ohio OLympic 1-1300 


ENGINEERED DUST COLLECTION SYSTEMS 


rreset D Fe 


FOR ALL INDUSTRIES 
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Specify THOMAS thee al 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 








Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 





DISTINCTIVE ADVANTAGES 













Requires No Attention. 
Visual Inspection 


NO MAINTENANCE 
While Operating. 





No Wearing Parts 
Freedom from Shut-downs. 


NO LUBRICATION 





No Loose Parts. 








NO BACKLASH All Parts Solidly Bolted 
CAN NOT Free End Float under Load and 
- + Misalignment. No Rubbing Action 
CREATE” THRUST I to cause Axial Movement. 
PERMANENT Drives Like a Solid Coupling. 
TORSIONAL Elastic Constant Does Not Change. 


Original Balance is Maintained. 





CHARACTERISTICS 


\ a 
f) {| r) 
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Thomas Couplings are 
mode for a wide range 
of speeds, horsepower, 
shoft sizes and can be 
assembled or disassem- 
a bled without disturbing 
2, the connected machines, 
> except in rare instances. 














\Y Write for new Engineering Catalog No. 51A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Hydraulic Pump 
Mfg. 
has announced the introduction of a hydraulic 
pump for original equipment manufacturers. 


Baughman Co., Jerseyville, IIL, 


The pump, designated Model HP-800, 
is a self-contained unit. The pump operates 
independently of other equipment. It is 
compact in design, requires only one hose 
line, running from pump toram. The unit is 
available with either a 6 or 12 volt electric 
starting motor, which is mounted directly 
on housing that contains control valve, pump 
and reservoir. 

Other features include positive ball-type 
valves, with all bearing and wearing surfaces 


bathed in oil. 
Die Steel 


Heppenstall Co., 4260 Hatfield St., Pitts- 
burgh, Pa., has created a new chromium- 
molybdenum-vanadium die steel called Mold- 
tem, which it is now marketing in blocks 
and bars for plastic molds and zinc die 
casting dies. 

According to the firm, the blocks and bars 
are prehardened and ready for use without 
further heat treatment. They are available 
in a range of standard cross sections, but 
orders for special sizes also can be filled. 
Hardness range is Brinell 302 to 341. 

In announcing the availability of the new 
die steel, the company states that chemical 
composition and quality control procedure 
combined to give Moldtem maximum polish- 
ing characteristics and ease of machinability. 
The company is currently marketing the steel 
as specifically suitable for making closed 
dies for plastic injection or compression molds. 
It also has been found satisfactory for forming 
dies for zinc castings. 

Although the new Moldtem is prehardened 
and generally requires no further heat treat- 
ment, the company indicates the new mate- 
rial, when desired, will take such superficial 
surface hardening as nitriding, carburizing 
and chrome plating. 


Crane Control 

Stepless control for overhead electric 
traveling cranes has been developed by 
Harnischfeger Corp., Milwaukee 46, Wis., 
based on the principle of electronics, and using 
gas-filled tubes in the control circuit. The 
company says the new control scheme has 
greatly reduced the number of mechanical 
contactors. 

Applied in conjunction with the firm’s 
standard Magnetorque, electronic stepless 
control provides an infinite number of speed 
variations, on all motions. Also, hoisting 
and lowering speed are stabilized to a degree 
never before approached with any other type 
of a-c control scheme, resulting in an almost 
flat speed-torque curve, the company claims. 

The new control also provides complete 
plugging protection so that motors may be 
reversed from the “full” position in one 
direction to the “full’”’ position in the opposite 
direction, without danger of damage. 


ENGINEERS 


SERVO 
ENGINEERS 


.-- Electrical 
.--» Mechanical 


GM 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


ELECTRONICS DIV., 


Milwaukee 2, Wis. 


Seeks experienced engineers for the further 
development and systems testing of Inertial 
Guidance Systems and their Servo Loops. 
Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in sub- 
urban Milwaukee area. 

To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master’s degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 

GM’s Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recog- 
nition for each Engineer hired. 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 

To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 
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General Motors Corp. 
Milwaukee 2, Wis. 
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Unit Heaters 

Warren Webster & Co., Camden 5, N. J., 
has announced a_ newly-designed line of 
Little Giant unit heaters of the down-blow 
or horizontal-blow type. These are being 
offered in 34 models, ranging in capacity 
from 34,000 to 684,000 Btus (steam rat- 
ings) per hour, in Bulletin B-1730.. 

The unit heaters are of the draw-through 
type and utilize rectangular wrap-around 
heating elements. Since the elements are 
specifically designed to operate with either 
steam or hot water, there is a 50 per cent re- 
duction in the quantity needed for a com- 
plete stock supply of the product line. Heat- 
ing elements are constructed of copper tub 
ing with extended corrugated-aluminum 
plate-type fins. Male pipe connections ex- 
tend from square steel headers on opposite 
sides of the down-blow unit, permitting in- 
stallation close to the ceiling and providing 
maximum headroom. The motor, which 
incorporates sealed, life-lubricated bearings 
or grease-lubricated ball bearings, can be re 
moved through the fan outlet from below, 
without disturbing the installation. 

Casings are of heavy-gage furniture steel, 
with a _ baked-on gray-green hammered 
finish. Motors are designed for continuous 
duty and are mounted to eliminate the trans- 
mission of motor noises to the unit casing. 
A continuous stream of air at room tem- 
perature is drawn over the motor during 
operation of the fan, which is designed for 
quiet operation and the handling of large 
volumes of air. Each unit is sound-rated in 
accordance with the new IUHA sound test 
code. Air deflector attachments are avail- 
able in a wide variety. 


Soft Rubber 


Roth Rubber Co., 1860 S. 54th Ave., 
Chicago 50, Ill., has developed a new super- 
soft, non-porous rubber that can be securely 
bonded to metal called compound RRD-992 
The firm’s engineers believe this is to be the 
softest, solid rubber as yet developed by the 
industry. 

This new rubber has a softness character- 
istic of 5 durometer, can be used in tempera- 
tures up to 200 F. It is a reasonably good 
electrical insulator and can be vulcanized or 
bonded to metal and other materials. 

The company says the rubber (it is not a 
sponge) can be used to absorb vibration, 
dampen sound, or as an air-tight or water 
tight gasket. It is made in sheets or strips 
up to one in. thick, or the company will mold 
or bond it to metal or other odd shapes to 
meet the customer’s needs. 
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The Reliance Remote Reading 
Water Level Indicator 





Accurate “liquid col “ reading visible 
from large area because of brilliantly 
illuminated green liquid and wide angle 
face plate. 


EYE-HYE is the original trouble-free man- 
ometric gage for dependable remote water 
level supervision. There’s nothing new 
about its operation, but the new face plate 
and new illumination (fluorescent) make 
it easier to read all over the control room. 

Simplicity is the secret of EYE-HYE’s 
dependable full-range accuracy — no me- 
chanical working parts — no adjustments 
on location. Supplementary alarms — 
lights or horns — can be added by equip- 
ping EYE-HYE with Reliance EA9-R Lev- 
alarm. Models for any remote gage need — 


any pressure. Write for Bulletin CO. a 


Reliance. 
EYE-HYE. 








Fluorescent 
Iumination 


Even lighting the entire length of the gage 
window is provided by a fluorescent tube. The 
fluorescent unit is available separately for 
installation in all but very old EYE-HYE 
models in use. Write for prices; mention the 
model number found on name plate. 


THE RELIANCE GAUGE COLUMN CO. 


5902 Carnegie Avenue, Cleveland 3, Ohio 











Reliance EYE-HY 
Remote Reading Gage 


All-hydrostatic+Reads like ao tubular glass gage 
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20 TIMES 


MORE FILTERING AREA 





with NUGENT Duplex Lube Oil Filters 


This new large capacity duplex full flow lube oil filter consists 
of two parallel filters with a flanged switching valve supported 
between them. Each filter is equipped with a three-way cock 
and differential pressure gauge and has a capacity of 225 GPM 
of 150 SSU viscosity lubricating oil at about 5 psi pressure drop. 
They may be operated independently or in parallel. 


Nugent filters provide 20 times more filtering area than most 
other filters of comparable size. ‘Extended area” filtering is 
yours because Nugent utilizes a laminated crenulated fiber disc 
filter cartridge affording filtering action both through proximate 
discs and adjacent portions for maximum filtering capacity 
The duplex has a high flow rate at low pressure drop combined 
with extremely fine filtering absorption and neutralizing prop- 
erties of a depth type filter. 


A lifting mechanism facilitates cover removal and exchange of 
filter recharges which have a useful life 4 to 10 times that of other 
types and are expendable. 


If you must filter fuel, lube oil or coolants, there is a Nugent 
filter to meet your requirements. Write for descriptive literature. 


& Co., Inc. 


Skokie, Illinois 


I 


3412 Cleveland St. 
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Gas Water Heater 


An automatic gas water heater, designed 
specifically for heavy duty commercial and 
industrial installations where a corrosion 
resistant aluminum alloy tank is indicated 
as desirable for long rust-free service life, is 
now made by Ruud Mfg. Co., Kalamazoo, 
Mich. 

The new Sanimaster gas water heater is 
available in two models. No. AST 90-168 
operates on natural, mixed, or manufactured 
gas. The company says this unit is today’s 
largest automatic storage gas water heater 
with a nonferrous tank, having 200,000 
Btu input for a recovery rating of 168 gal 
of water raised 100 degrees in temperature 
per hour. 

The companion model, No. AST 90-143 
operates on LP-gas. A 170,000 Btu input 
gives a recovery of 143 gal of water raised 
100 degrees in temperature per hour. 


American Gas Association Laboratories 
has approved these gas water heaters as an 
automatic storage water heater, and as a 
circulating tank water heater. It can be in- 
stalled singly or in multiples for single, or for 
self-contained two-temperature operation. 


The firm suggests that the new heater, 
when water heating demand does not require 
an auxiliary storage tank, has desirable 
features for installation in restaurants, apart- 
ments, motels, schools, convents, industrial 
plants, and smaller institutions. Many of 
these, says the company, require two-temper- 
ature hot water. 

As a circulating tank water heater, in- 
stalled in conjunction with tanks containing 
from 100 to 3000 gal, the new water heater 
is said to be ideal for use in large schools, 
industrial plants, stadia, hospitals, etc., that 
involve high periodic hot water demands. 

Within the 75 gal aluminum alloy tank 
in this new gas water heater are 8 flue tubes 
feeding into a 6-in. rear flue outlet; a boiler- 
type handhole cleanout, 1-in. cold water inlet 
and a 2-in. hot water outlet. 


Bench Mounted Air Press 


Carlson Co., 277 Broadway, New York 7, 
N. Y., announces an air press designed for 
spring manufacturing including looping, 
bending and coiling wire up to #/32 in. diam. 
The firm says the press can also be used in 
other industries for light punching, trimming, 
crimping and secondary operations at high 
speeds. 

Over 1800 loops and 300 stampings per 
hour have been made, the company says. 
Speed depends on ability of operator to pick 
up part and place it in position. The press 
comes ready to use with bolster plate, foot 
switch, solenoid valves and all connections. 
A screw stop adjusts ram stroke up to 2 in. 
and a vaive controls ram speed. The size 
is 10 X 10 X 18 in. high with a 6-in. opening, 
net weight 100 Ib. 


Continued on Page 50 
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DIAMOND BLOWERS Selected for 
WORLD’S FIRST UNIT No. 3 


RIVER ROUGE 


2,000,000 POUND itbareere oni 
STEAM GENERATOR The DETROT Sneeee 
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When Unit No. 3 at the River Rouge Power Plant of The Detroit Edison 
Company goes into operation late in 1957, its 2,000,000 pounds-of- 
steam-per-hour Foster Wheeler steam generator will make it the largest 
in use. The design pressure is 2700 psi and the superheater outlet 
pressure is 2450 psi. Superheater outlet temperature is 1050 F and the 
reheater outlet temperature is 1000 F. 
Unit No. 3 is in effect two units operating side by side as one. Both 
“J furnaces are identical, each containing a radiant superheater in the 
front and side walls. All convection superheater surface is located in 
DIAMOND POWER SPECIALTY CORP. one and all reheater surface in the other. 
LANCASTER, OHIO Unit No. 3 will be cleaned by Diamond Blowers . . . new type 
Model IK long retracting blowers for the tube banks and Model IR 
short retracting blowers for the walls. The cleaning medium is com- 
pressed air and the electric motor driven blowers are automatically 
~ OG and sequentially controlled by a Diamond Selectromatic Panel. 
This is another of the many outstanding installations for which 


Diamond Blowers have been selected. 


lied cee 4 " A 


Diamond Specialty Limited « Windsor, Ontario 
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HERE’S HOW 


Power Engineers 
and Builders Use 








— for Structural 
Applications 


Bv Flexible Strut Joints have been designed 
and are produced to meet the requirements of a 
number of America’s top engineering construction 
firms engaged in building power stations, nuclear reac- 
tors, and refineries. They are used in making flexible 
guy rods or tie rods for bracing large cooling lines, hot 
fluid lines, high temperature steam headers, high pres- 
sure turbine or pump inlet and outlet connections, and 
many tall, small diameter stacks and vessels. Although 
many Barco Strut Joints have been used in structural 
work for years, applications in latest piping designs 
have been accelerated enormously by the trend to 
higher temperatures, higher pressures, and larger struc- 
tures. 


SIMPLE, VERSATILE!—The Barco Strut Joint is a 
dependable, compact, versatile fitting requiring prac- 
tically no maintenance. It is a simple ball and socket 
that provides a point of flexibility. The close fit be- 
tween ball and easing, allows for reversible loads, not 
possible with pin and clevis type braces. Barco Strut 
Joints support without restricting freedom of move- 
ment. 


COMPLETE LINE— Welding ends for field or shop 


use. Unique “Bar-Moly’’ treatment of wearing parts 
provides permanent dry lubrication for long service. 


ENGINEERING SERVICE—Barco will be glad to 
work with your engineers in the selection of joints 
to meet your requirements. Specifications and informa- 
tion on request. 


BARCO Winufacturing Co 


521H Hough Street Barrington, Illinois 





Send for a copy of interesting, 
new technical date sheet No, 
229 describing “BARCO 
FLEXIBLE STRUT JOINTS.” 
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Bondized Cementable Sheets 

“Bondized” Teflon sheets and tape spe- 
cially treated on one or both sides to allow 
cementing to a variety of materials or to itself 
using commercially-available adhesives is 
available from Shamban Engineering Co., 
11617 W. Jefferson Blvd., Culver City. 

The sheets and tape can be cemented to 
steel, aluminum, wood, plastics, cardboard, 
etc., or rubber to provide unique combina- 
tions of advantages, the firm states, and the 
material has commercial, industrial, and 
defense applications in aircraft, automotive, 
electronic, food processing, baking, candy 
cartoning, and many other industries. Ap- 
plications are said to be numerous for parts 
that encounter wear or corrosive conditions 
such as liners and coverings for tanks, jigs 
and fixtures, rollers, bushings, loading hooks, 
sliding surfaces, pipe, ducts, valve facings, 
and machine parts. 

Tape is available, treated one or both sides, 
in thicknesses ranging from .005 to .125 in. 
up to 24 in. in width. Bondized sheet, 
treated one or both sides, is available in 
thicknesses from '/3. to 1'/s in. and 12-in. X 
12-in. standard sheet sizes. 

A coating on the surface of metals, plastics, 
or woods provides low friction corrosion and 
wear resistance along with self-lubrication, 
the company says. It has dielectric strength 
of more than 500 per mil, will not carbonize 
or burn. It resists abrasion and corrosive 
chemicals at high and low temperatures and 
is non-toxic. 

Tensile strength of the material and alumi- 
num is 600-650 psi. Peel strength is 35-40 


|b-in. 
Torsional Calibrator 
Model CAI1050 torsional calibrator is 


announced by the MB Mfg. Co., Div. of 
Textron American, Inc., New Haven, Conn., 
as the latest addition to its line of vibration 
test, measurement, and control equipment. 

While designed primarily as a calibrator 
for torsional pickups, rate gyros and similar 
devices, the torsional calibrator is also used 
for testing relays, checking torsional fre- 
quencies of small armatures, and exciting 
torsional modes of vibration in a wide variety 
of small rotating units. 

The firm says the calibrator is capable of 
producing torsional oscillations without res- 
onances in the moving element to frequencies 
as high as 1600 cps under free-table, no-load 
conditions. A generated torque of 110 ft- 
lb permits rotational acceleration up to 1570 
radians per sec? with no table load. Maxi- 
mum torsional displacement is 45 deg total 
between mechanical stops. 

A signal generator attached directly to the 
table of the calibrator monitors angular 
velocity of the table motion to within 5 per 
cent of actual table velocity. The firm’s 
Model M3 vibration meter may be used in 
conjunction with the signal generator; a 
simple conversion factor changes linear meter 
readings to rotational quantities. 
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Edgewise Panel Meter 

Fullscale meter sensitivity of '/2 micro- 
ampere believed to be unique in the elec- 
trical measurements field—has been attained 
in an edgewise panel meter developed by the 
Greibach Instruments Corp., Metuchen, N. J. 
an associate of Gulton Industries, Inc. The 
new unit, designated Model 700, is the first 
of a complete series of edgewise panel in- 
struments for voltage, current and resistance 
measurements, 

All the firm’s edgewise meters incorporate 
the bifilar suspension movement which 
minimizes friction losses and prevents damage 
even under high external stress. The units 
are characterized by features such as high 
overload capacity, relatively small energy 


input, and accuracies up to .25 per cent. 


Fan-Cooled Motor 

A new type of totally-enclosed, fan-cooled 
motor in the size range from 50 to 200 hp, 
featuring a unique double-end ventilation 
system has been announced by Delco Prod- 
ucts Div., General Motors Corp., Dayton, 
Ohio. 

The new design employs two external cool- 
ing fans, one at each end, which draw cool, 
fresh air directly across each bearing, then 
drive it the length of the motor through large 
cooling tunnels cast in the walls of the main 
frame. The fans are designed to direct the 
air onto the bearing housing with considerable 
force, scrubbing away heat and maintaining 
uniformly cool bearing temperatures. The 
large, non-clogging tunnels, being integral 
with the frame walls, provide efficient heat 
transfer to the air stream, the company says. 
In addition, each tunnel has « longitudinal 
fin to smooth out air flow and provide extra 
radiating surface. 

Each fan handles only half the air volume 
required, and since air passages are generous 
in size, the new motor is said to be notably 
quiet in operation. A deflector at the end of 
each air passage directs the discharge air 
away from the cool air intake. 

Slot cell insulation is Mylar, bonded to 
high quality electrical paper. The stator, 
after winding, is insulated with exclusive Del- 
cote insulation, a combination of high-quality 
insulating varnish and cotton fiber flock 
which penetrates every space in the winding, 
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WE LEFT COMPETITIVE 
RATINGS OUT OF 


THE CHART PURPOSELY. . 


... because we think the load-carrying capacity of Cone-Drive 
speed reducers is pretty impressive all by itself. Then, we've 
also got a lot of friends in the worm gear speed reducer busi- 
ness. And they make pretty fair reducers themselves. 


Two things are responsible for the high capacity of Cone- 
Drive speed reducers. First, we use extra-heavy gears mounted 
on oversize taper roller bearings in reinforced, heavy housings. 
Extra ‘beef’ alone accounts for part of our capacity. 


Even more important, however, is the Cone-Drive double- 
enveloping worm gear design. Here, we literally wrap worm 
and gear around each other to put % of all teeth in continuous 
full-depth contact. This results in spreading tooth contact over 
a greater area, reducing pressure on individual teeth, increas- 
ing load capacity and life of the gearing. 


Ask for Bulletin 600C without obligation. 


——————————— 
Michigan 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 7171 €. Mettichels Reed » Dotron 12, 
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Cecil Young, Chief Engineer, The Peerless Electric Company, with Peerless 
motors in new NEMA frame sizes. 


CAN YOU MATCH THIS? 


Peerless is one of the few fan and blower manufacturers 
that builds its own motors. That's one reason why Peerless 
fans and blowers conform with all standards—PFMA, 
NAFM and NEMA. What's more, because we build our 
own motors, we can match them to fans and blowers for 
peak performance. 

We select motor characteristics which give best results. 
This versatility permits us to equip our fans and blowers 
with special motors—custom-built for the jobs they must 
perform—moving dirty, grit-laden foundry air; working in 
high heats in electronic cabinets; operating safely in 
hazardous locations where non-explosive qualities are 
needed; and operating without failure where uninterrupted 
service is a must. 

Premium-built Peerless motors power famous OEM prod- 
ucts in all fields and are the choice of those manufacturers 
who insist on specials rather than repetitive models. Is it 
any wonder that Peerless Electric fans and blowers hit 
such high performance levels. 

Select the fans and blowers that meet all industry codes 
—Peerless. Check the Peerless bulletins. SDA-160 shows 
performance data on all fans and forward curve blowers. 
SDA-200 gives complete data on backward curve blowers. 
Dimension prints available on request. 


FAN AND BLOWER DIVISION 


tHe Seerless. Electric company 


FANS - BLOWERS - MOTORS - ELECTRONIC EQUIPMENT 


W. MARKET ST. - WARREN, OHIO 
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seals off the slots completely from dirt and 
moisture and gives the stator exceptionally 
high moisture and abrasion resistance and 
mechanical strength. 

Bearings are open type with provision for 
regreasing and pressure relief without remov 
ing any part of the motor, should such servic 
ing be desired. Bearings and bearing hous 
ings are remeasured after manufacture and 
selectively mated to provide extremely ac 
curate fit. 

The new motor is available in a wide range 
of speeds in ratings from 50 to 200 hp, with 
larger sizes on special order. 





Force Gage 


W. C. Dillon & Company, Van Nuys, 
Calif., is now producing an 0—50,000 version 
of its force gage,*for a variety of testing ap 
plications of the high range. 

The instrument is available for either com- 
pressive or tensile tests and has a warranted 
accuracy of within 1 per cent of the indi 
cated reading. The new 50,000 lb model is a 
compact instrument. Dimensions of the 
compression model are height 5/2 in., thick- 
ness (including dial indicator) 3'/2 in., 
width 8 in., with a net weight of 30 Ib. 
Tensile model dimensions are height 10 in., 
thickness 3'/2 in. (including dial indicator); 
width 8 in., with a net weight of 37 lb. 

Model pictured is the tensile version, with 
eyes for the insertion of clevises. Com- 
pression model has instead a recessed cup on 
top for seating a free-riding, hardened steel 
ball. Rotating action of this ball under 
pressure insures true vertical thrust against 
gage. 

Safety stop-bolt at upper right of illus- 
trated tensile model prevents undue ex- 
pansion of open end of gage. Bolt, of heat 
treated alloy steel, screws into lower portion 
of gage while allowing upper portion to ride 
free. Accidental overloads beyond the 
gage’s normal 25 per cent safety factor 
merely cause the upper portion of the gage 
to come to a positive stop against the bolt 


head. 
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Quad Actuator 


Built to operate high-pressure plug and 
ball valves up to 36 in. in size is a quad 
actuator introduced by Ledee Mfg. Co., 
1600 S. San Pedro St., Los Angeles 15, Calif. 

Features claimed for the new quad actuator 
are balanced torque delivered to valve stem 
through four-cylinder operation; gas and oil 
systems entirely separate; no gas-oil inter 
face; for periodic testing, detachable lever 
permits operation of actuator and controls 
without turning main valve; easy field in 
stallation without modification of plug valve; 
available in wide range of torque capacities, 
with a variety of control systems. 

Complete details and specifications are 
contained in Bulletin 3022, available from the 
company. 


Noiseless Hand Torch 


A noiseless hand torch, light in weight, 
which is said to be the hottest low pressure 
gas-oxy hand torch yet made, has been 
developed by Bethlehem Apparatus Co., 
Inc., Hellertown, P The firm says the 
unit is expected to be especially useful for the 
glass working trade, and will also have 
application in metalworking for the rapid 
heating of localized areas and in silver solder 
ing, brazing, bending, and tempering opera 
tions. As a general laboratory tool, it will 
be useful for crucible ignitions and ore 
fusions, the company states. 

Known as t Polymix torch, the new 
device can be held and applied with one hand 
where needed on the glass lathe. According 
to the company, accurate control of flame is 
possible through two valves under the 
operator’s hand, and the flame may be 
changed at will from a small sharp flame of 
one or two in. to a wide, bushy, flame cover 
ing a large area of glass surface. Maximum 
length of flame is 18 in. with the entire flame 
area being dense blue in color. 

The company says the new torch can 
operate on fuel gas at pressures as low as 

; lb without requiring a booster. De- 
signed to operate on 5-6 in. water column 
normal city gas pressure) and low oxygen 
pressure, this torch readily works hard glass 
tubing up to 100 mm. With hydrogen, 
natural gas, mixed gas, propane or butane 
plus oxygen, the torch also readily works 
other hard glass used for laboratory appa 
ratus and quartz, 

The manufacturer states that flame is 
noiseless at all settings throughout a wide 
range of flame control. Silence and heat 
volume is due to a thorough mixture of the 
gases and complete elimination of turbulence. 
This thorough gas mixture is obtained by the 
intimate grouping of the gas and oxygen 
outlets in a compact area. More than 140 
orifices are clustered in an area of less than 
13/1, in. diam. Turbulence is eliminated by 
the use of exceedingly small head outlets, 
thus producing a true viscous flow. Oxygen 
is fed through more than 70 capillary tubes, 
and the gas and oxygen unite entirely out- 
side the burner head. 
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MANZEL LUBRICATORS assure positive 
force feed lubrication for the protection of 
your valuable machinery. There's a 

model just right for your needs. Our field 


engineers are available for consultation 


WRITE FOR 
COMPLETE 
CATALOG 
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10920 Madison Ave. - Cleveland 2, Ohio 


54 - Juty, 1956 





NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


KEEP 


INFORMED 





Aluminum Jacketing 


A new deep-corrugated aluminum jacket- 
ing for tanks, towers and vessels has been 
introduced by Childers Mfg. Co., 3620 W. 
11th. St., Houston, Tex. 

The company says the addition of this 
jacketing for tanks, towers, and vessels, now 
makes it possible to do an all-aluminum 
jacketing job on any installation. Appear- 
ance is improved, and installation costs are 
cut because of lower first cost and ease of 
cutting and handling, the firm states. The 
jacketing may be attached with aluminum 
strapping and seals, or with aluminum sheet 
metal screws. 

It is available with 1!/, or 2'/: in. corruga- 
tions. Rigidity is increased by cross crimp 
ing the aluminum before adding the deep 
corrugations. Cross crimping adds up to 
97 per cent greater strength over plain 
corrugated aluminum, the company says. 

A new factory-applied moisture barrier, 
added to corrugated jacketing, has been 
developed to eliminate corrosion of the jacket 
ing from within. 


Refrigeration Parts 


The marketing of a new aluminum coil- 
accumulator and connector assembly for re- 
frigeration manufacturers is announced by 
Wolverine Tube Div. of Calumet & Hecla, 
Inc., Detroit 26, Mich. 

This tubular assembly includes an alumi- 
num accumulator, a bunch-type aluminum 
coil and aluminum-to-copper connectors. 
Specifically designed for an evaporator unit, 
the new assembly is said to simplify material 
handling and short-cut welding and assembly 
installations. Major applications for the 
assembly are in home freezers and domestic 
refrigeration units. 


Industrial Truck 

A new 2000-lb capacity industrial truck 
features powered directional controls 
mounted on the steering column within reach 
of the operator’s fingertips while both his 
hands remain on the steering wheel. The 
new Model B-224 truck, manufactured by 
Lamson Mobilift, Inc., Portland, Ore., is 
powered by gasoline or LP-gas. 

The direction control lever mounted on the 
steering column in the same place the direc- 
tional signal is located in a passenger car 
is teamed with an automatic transmission. 
The company says an operator can make 
smooth starts or reverse direction without 
clutching, gear shifting or removing either 
hand from the wheel. 

The new unit turns within a radius of 67 
in., can make a right angle turn in an aisle 
only 79%/, in., wide plus load size. The 
truck is 40'/, in. wide, 67’/s in. long (less 
forks). 

Powered with a 32 hp Hercules engine, 
the truck operates up to 11.5 mph; lift 
speed loaded is 58 fpm. Double acting 
hydraulic cylinders control tilt forward 
3 deg, back 10 deg. 
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INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 


Milwaukee 2, Wis. 
Seeks Engineers with experience in 


@ Vibration and Stress Analysis 
@ Mechanical Design 

@ Electronics Package Design 

@ Electronics Package Cooling 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in subur- 
ban Milwaukee area. 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master’s degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recogni- 
tion for each Engineer hired. 


Recent EE,ME 


Graduate Inquiries 
Also Invited 





Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 

To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


John F. Heffinger 


of Salaried Personne 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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Momentary Contact Switch 


A single-circuit momentary-contact switch * 


featuring a normally “‘on”’ position is available 
from McGill Mfg. Co., Inc., Electrical Div., 
Valparaiso, Ind. It is especially recom- 
mended by the automatic 
control of lights, as in door openings. 


company for 


Switch No. 29 is rated for 0.75 amp at 
125 volts in a-c circuits. It has a molded- 
phenolic and _nickel-finished metal 
parts. Wiring into circuits is simplified by 
use of 6-in. wire leads permanently attached 
to the switch. Dimensions are: '/s in. wide, 
'/, in. thick, and 1 in. long. Stem has a 
9/9 in. diameter and a °®/y-in. length. 
It is UL. inspected and approved. 


Case 


Control Valves 


C. B. Hunt & Son, Inc., Salem, Ohio, 
introduced a new line, known as “B’’-Type 
valves, said to offer many new features never 
before available. 

Valve chambers of the new valves (see cut 
away are formed by aluminum 
spacers held in accurate metal to metal end 
abutment. The company says this patented 
arrangement greatly simplifies internal con- 
struction and permits the O-rings or U 
packers to be supported on both the inside 
and outside diameters without placing any 
mechanical pressure on the packers. 


V iew above 


The hollow, radially ported, stainless steel, 
ground and polished plunger is the only mov 
ing part except the operating mechanism. 
Flow is from the inlet chamber through the 
radial ports of the hollow plunger and out 
through other ports in the plunger to the 
connected line. The firm states there is no 
direct impingement of flow across the pack- 
ing, no lapped joints, and no metal to metal 
seating. All parts are in pressure balance 
eliminating any tendency to creep or crawl. 

The sub-base mounting furnished with all 
“B’-Type valves permits the piping to be 
connected to the sub-base so the valve can 
be removed for inspection or repair without 
disconnecting the piping. Dual exhaust in 
four-way valves permits the speed of the 
operated piston to be controlled by installing 
adjustable exhaust plugs in the valve sub- 
base. 

The solenoid operated valves are con- 
servatively rated at 600 cycles per minute for 
continuous operation on air at pressures from 
40 to 150 psi they can be operated at much 


‘GOOD NEWS FOR 
TURBINE SPECIALISTS 


If you are a turbine specialist, turbomachinery engineer—or interested in any 
phase of the design, development testing or manufacture of large, liquid-pro- 
pellant rocket engines— we can offer you some outstanding job opportunities. 

We are one of the country’s leading manufacturers of rocket engines for the 
Armed Services and the missile industry, with a 10 year backlog of experience 
in all phases of rocket engine development and manufacture. 

New engine designs, new pumps and the powerful turbines to drive them, 
and the testing of completed engines to meet the rugged requirements of space 
flight are just some of the interesting phases of our work. 

What’s more, we offer you the added attraction of working and living in the 
beautiful San Fernando Valley in Southern California. It’s to your advantage 


to write immediately. 


Thermodynamicists—To analyze and 
develop high speed, subsonic and super- 
sonic turbines. Aircraft jet engine or in- 
dustrial steam turbine experience desired. 


Turbomachinery Engineers —To work 
on the analysis, design and development 
of high speed rotating machinery. Open- 
ings are available for specialists in Gear- 
ing, Bearings, Rotating Seals, Subsonic 
and Supersonic Turbines, Centrifugal and 
Axial Flow Pumps and related mechan- 
ical activities. 


Analytical and Experimental Develop- 
ment Engineers —With background in 
Thermodynamics, Aerodynamics, or 
Hydrodynamics, to work on subsonic and 
supersonic turbines, radial and axial flow 
pumps and other problems associated 
with high speed rotating machinery. 


Engineers — Mechanical and Aerody- 


Write Mr. A. W. Jamieson, Rocketdyne 
Engineering Personnel, Dept. 596 ME, 


namic Engineers with experience on 
compressors, turbines, high speed axial 
flow and centrifugal pumps for analysis, 
design and experimental development 
work on high speed turbomachinery. 


General Mechanical Design of compo- 
nents of high speed rotating machinery 
such as gears, bearings, rotating seals, 
hydraulic drives and transmissions, tur- 
bines and pumps. 


Hydrodynamicists for analytical and 
experimental development work on cen- 
trifugal and axial flow pumps. 


Aerodynamicists and Thermodynami- 
cists for analytical and experimental de- 
velopment work on high speed subsonic 
and supersonic turbines. 


Stress Analysts with experience on high 
speed turbomachinery. Background in 
gas turbine and jet engines preferred. 


ROCKETDYNE FR 


6633 Canoga Ave., Canoga Park, Calif. 4 pivision OF NORTH AMERICAN AVIATION, INC. 


BSBVUIiLOERS OF 


POWER 


FOR OUTER SPACE 
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Kngineers 


choose your climate...choose your job 





AiResearch jet pump “‘shoots air bullets"’ to increase efficiency of refrigeration units 


THE GARRETT CORPORATION 


AiResearch Manufacturing Co., Los Angeles, California 
Aero Engineering Division, Mineola, Long Island, New York 
AiResearch Manufacturing Co. of Arizona, Phoenix, Arizona 

AiResearch Industrial Division, Los Angeles, California 

Airsupply Division, Beverly Hills, California 
Air Cruisers Division, Belmar, New Jersey 
Rex Division, Los Angeles, California 


evcccccesseososeso NEEDS ENGINEERS FOR cocevccccccccce 


: Engine Development Installation Engineering : 
° Thermodynamics Liquid Oxygen . 
° Aerodynamics Air Turbines : 
° Missile Accessories Air and Freon Centrifugal . 
° Specifications Compressors : 
° Combustion Analysis Mathematics ° 
° Chemical Engineering Air Data Systems : 
: Mechanical Engineering Electrical Engineering ° 
° OURNTOR Transistor Mag-Amps : 
: Gas Turbines Instrument Design : 
° Technical Writing we Atety F ° 
_ Stress-Vibration Communication Equipment ° 
: Preliminary Design Electronics ° 
. Engineering Analysis Analogue Computers : 
: Design and Detail Drafting Computer Programming ° 
° Sales Engineering Cycle Analysis : 
o o 
= For information regarding these openings and for follow-up interview . 
> write giving resume of experience and qualifications to: W. E. Clifford P 
° * 


9851 S. Sepulveda Bivd., Los Angeles 45, California 
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higher speeds for intermittent duty on air at 
80 psi to 100 psi. Exterior feed type valves 
can be used in hydraulic service at pressures 
up to 250 psi using air for the pilot medium. 
Interior feed type valves can be used on cil 
from 40 to 150 psi at somewhat lower cycling 
speeds. 

The bottom plate of the solenoid is posi- 
tioned over steel dowel pins fitted with O- 
rings and is held in place with a spring. 
This cushioned shock resistant mounting re- 
duces destructive hammering and vibration 
and greatly increases solenoid life, the firm 
says. The gasketed die-cast water-tight 
aluminum solenoid cover is split for easy 
accessibility, finned for cooling and fitted 
with captive screws and retaining chain. 

The solenoid valves are of pilot operated 
design. An override button permits manual 
operation of the valve during installation or 
in case of power failure. The valves are 
available in single and double solenoid, also 
lever and single and double piloted designs. 


Powdered Metal Mill 


4 powdered metal rolling mill has been 
developed by Stanat Mfg. Co., Inc., 47-28 
37th St., Long Island City, N. Y. 

The machine, designated model FH-400, 
has 6-in. diameter X 6-in. face width chrome 
vanadium alloy steel cold rolls, arranged 
horizontally, which turn on cage-type needle 
roller bearings; end thrust is taken by radial 
ball bearings. Designed to withstand great 
compacting pressures, each roll neck bear- 
ing has a load capacity of 25,000 lb equal to a 
maximum roll separating force capacity of 
50,000 lb. An additional set of chrome- 
moly-tungsten alloy steel hot rolls may also 
be furnished if the mill application calls for 
work at elevated temperatures. 

lo obtain internal heating, such hot rolls 
may be fitted with cartridge elements, in- 
cluding slip rings and brushes to feed electric 
current to the cartridges, which heat the rolls. 
Two mill housings cast of high strength semi 
steel minimize deflection and take loads in 
excess of usual requirements. Cross sectional 
area of the four mill posts is 48 sq in. 

Roll adjustment is made by means of a 
single handwheel, worm gear screwdown pro- 
vided with lifting studs which permit positive 
control of the roll setting in either direction. 
A graduated dial provides micrometer ad- 
justment of the roll setting, and a clutch is 
provided to aid in establishing perfect roll 
parallelism. 

The machine base and roll housing mount- 
ing plate are of welded steel construction with 
provision to permit material to pass beneath 
the rolls and through an independently in- 
stalled sintering furnace. Close control of 
resulting strip widths is obtained by a set 
of precisely machined stainless steel side 
guides. 

The unit is powered by a 5 hp, brake- 
equipped four-speed gearshift drive to operate 
at speeds of 10/20/30/40 rpm and is con- 
trolled by forward and reversing magnetic 
starters with overload protection actuated by 
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remote control push button stations mounted 
on both sides of the mill base. Emergency 
stop panels are located on the front and rear 
of the machine. 

In recent performance tests, the unit suc- 
cessfully produced strip from such powders 
as copper, brass, nickel, nickel-silver, alu 
minum, molybedenum, tantalum, stainless 
steel and other ferrous alloy S, the company 


announces 


Gun-Type Burner 


A new air atomizing burner designed to 
burn No. 6 oil, is being offered by Cleaver 
Brooks Co., Milwaukee 12, Wis. 

Acclaimed by the company as a great for 
ward step in modern burner design, this new 
90 gph burner introduces a new method of 
burning residual oils that obsoletes previous 
methods. The firm says the new design is the 
first burner of its type ever developed for 
burning No. 6 oil. 

Air and oil are metered in the proper ratio 
at all capacities to assure maximum efficiency. 
Oil is finely atomized so that it burns easily 
and completely. Positive acting metering 
pump gives measured delivery of oil. Once 
the burner is set for the most efficient com- 
bustion it remains at that point indefinitely. 

The company says low fire start assures 
safe, smooth ignition and prevents puff. 
Burner does not start at full capacity but be- 
gins with a small flame which is gradually 


built up to the required size. The shape of 


the flame is adjusted for the type of boiler it 
is to be used with. 

Motor start is delayed until the oil at the 
nozzle is heated. The burner is instantly sen 
sitive to heat demands, and provides steady 
heat for power loads and heating. The 
burner is as easy to install as a domestic 
burner, the firm states. It is a complete 
package, completely wired and ready for 
service lines. 


Flow Volume Control 

Hays Mfg., Co., Dept. 219-A, West 12th 

t., Erie, Pa., announces a new flow volume 
control to deliver a large volume of hot or 
cold water at one set rate of fluid flow re 
gardless of inlet pressures. Flow rates from 
8 to 22 gpm are handled by this control. 
Flow volume data and product specifica 
tions are available from the company. 
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TITUSVILLE 
Scotch 
Marine 

POWER BOILERS 


The greatest customer-acceptance in Titusville’s many years of Scotch 
Marine boiler manufacture requires shipments by the trainload to satisfy! 
The reason is an ever-wider appreciation of Titusville as a BETTER 
BOILER BUY. The developments and refinements found in our Scotch 
Marine boilers today are the fruit of longest experience and largest volume 
manufacture of this famous boiler type—steady progress that pays off in 
value to every user. Write for quotations on the capacity you require. 


tHE TITUSVILLE tron WORKS CO. 


ocho he Heat 1 ig gly 
eee wre . 
Wiehe... weths...nee A Division of 


truthers 
ells 


Crankshofts . - Pressure Vessels dravlic Cylinders . : 
Seetaen’, caaotines oat Saeas TITUSVILLE, PENNSYLVANIA 


Manufacturers of afer gone et mehr 5 

for Every Heating and Power Requirement — 

Plants at Titusville, Pa. and Warren, Pa. 
Offices in Principal Cities Pe 
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Positions also lable at our lab 


ENGINEERS, 
Electronic & Mechanical 


PHYSICISTS: 


Top Grade Openings 
At Melpar Leader in 


Electronic Research & Development 


Due to our continuing expansion program, a number of top grade openings 
exist in our new laboratories suburban to Washington, D.C. We urge you 
to consider the following: 


1. At Melpar the engineer is not tied to a pre-arranged schedule of advance- 
ment. Instead, promotion and advancement are based on individual recog- 
nition, where skill and ability are the paramount factors of determination. 


2. Melpar has doubled in size every 18 months for the past 10 years. New 
openings occur constantly. This enables the engineer to advance to positions 
of increased responsibility as soon as he is ready. 


3. Our unique “project team’’ basis of organization gives the engineer an 
opportunity to participate in entire problems from conception to completion 
of prototype, and thus experience the “‘over-all’’ approach to engineering 
problems necessary to eventual directorship responsibility. 


4. Our new air-conditioned laboratories encompass over 285,000 square 
feet and offer complete facilities for creative research and design. In addition 
to our central Model Shop, supplementary facilities, personnel and test 
equipment are available for immediate use within each project group. 


5. The Northern Virginia Area, suburban to Washington, D. C., in which 
Melpar is located, offers excellent living conditions, enjoys the Nation’s 
highest per capita income, fine homes and schools. Recreational, cultural 
and educational facilities abound. Fully-accredited graduate courses are 
offered at the Melpar laboratories and at 5 universities in the Area. 


Top Grade Openings Exist in These Fields: 


Network Theory @ Systems Evaluation © Microwave Technique ¢ UHF, VHF, or SHF Receivers @ 
Analog Computers © Magnetic Tape Handling @ Digital Computers @ Rader and Countermeasures © 
Packaging Electronic Equipment @ Pulse Circuitry ¢ Microwave Filters @ Flight Simulators @ Servo- 
mechanisms © Subminiaturization @ Electro-Mechanical Design @ Small Mechanisms @ Quality Control 
and Test Engineering 


Write for complete information. Qualified engineers and physicists will be 
invited to visit Melpar at Company expense. 


Write: Technical Personnel Representative 


M E ” PA RR Incorporated 


A Subsidiary of Westinghouse Air Brake Company 


3131 Arlington Boulevard, Falls Church, Virginia 
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Industrial Water Softener 

A special line of water softeners has been 
developed by Elgin Softener Corp., Elgin, IIl., 
to meet the soft water requirements of small 
businesses. The firm’s ‘‘Double-Check”’ de- 
sign, which is said to give up to 44 per cent 
more water softening capacity and which pre- 
vents loss of zeolite, is standard on the 
new units, along with a multiport valve, bell 
alarm meter and brine tank. 

The special meter is wired to ring when a 
predetermined gallonage of water passes 
through. Capacities range from 28,000 
to 91,000 grains with synthetic gel zeolite, and 
from 54,000 to 180,000 grains when resinous 
ion exchanger is used. Softener tank sizes 
are 10 X 54,12 X 54, 16 K 54 and 18 X 54 
in. 


2-Amplifier Oscilloscope 

A low frequency oscilloscope, Model 130A, 
one of two scopes recently announced by the 
Hewlett-Packard Co., 395 Page Mill Rd., 
Palo Alto, Calif., has nearly identical hori 
zontal and vertical amplifiers. 

The firm says the ampliers provide a maxi- 
mum sensitivity of 1 millivolt/em or 10 
millivolts full scale deflection with pass 
bands from de to 300 kc, and can accept 
balanced inputs on the five most sensitive 
ranges. The manufacturer states that the 
balanced inputs are most useful in industrial, 
medical and other applications where bal- 
anced low level signals come directly from 
transducers. The amplifiers also accept 
single ended inputs either ac or de coupled. 
Conservative design, regulated power supply 
and precision components promote stability, 
increase reliability and virtually eliminate 
adjustment during operation. 

The Model 130A sweep circuit employs 
a linear Miller-integrator triggered sweep 
instead of the relaxation oscillator or boot- 
strap types normally found in its price range; 
producing an accurate calibrated sweep, 
from 1 ysec/cm to 15 seconds/cm. Etched 
circuitry is used extensively. 


UNITED COMMUNITY CAMPAIGNS 
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Chemical Packing 

A newly dev eloped fiber used in 405 me 
chanical packing is said to offer greater corr 
sive resistance and service life by the manu 
facturer, Abbott & Biddle, 2417-X66-Federal 
St., Philadelphia 46, Pa. This packing is a 
braid over braid of glass and Teflon—two of 
the most inert fibers 

The fine pure Teflon fibers braided over a 
core of glass fibers and impregnated with 
Teflon presents a soft pliable low friction 
packing that is excellent for use on centrif 
ugal as well as reciprocating and static ap 
plications, the company says. It is said to 
give excellent performance under wide en- 
vironmental conditions of temperature and 
chemical exposure. Concentrated acids such 
as sulphuric, nitric, sodium hydroxide, aqua 
regia; alkalies, and practically all solvents 
simple or complex are easily handled. 


Multiple Tube Collector 

A mechanical collector of the multiple tube 
type incorporating new design principles to 
increase the gas handling capacity has been 
announced by Research-Cottrell, Inc., Bound 
Brook, N. 3. 

Designated the ‘“‘Cyclo-trell,” the new 
design has a higher collection efficiency and a 
greater gas flow for a given pressure drop 
than has been previously obtainable in con- 
ventional multiple tube collectors, according 
to the firm. The greater capacity, the 
company says, means fewer tubes per unit 
are needed, resulting in a lower total cost for 
a given capacity and efficiency. 

The unit consists of a series of cyclone tubes 
arranged in parallel, and depends on centrif- 
ugal force for its operation. The incoming 
gas enters the chamber under pressure, and 
flows into the lower set of inlet tubes which 
are attached to the lower header plate and 
are of slightly larger diameter than the upper 
outlet tubes. Specially designed inlet vanes 
at the mouth of the inlet tubes set upa cir- 
cular motion in the gas so that suspended 
pa: ucles are forced downward and outward 
against the wall of the inlet tube. Cleaned 
gas is first forced toward the center of the 
collector tube and then upward and into the 
outlet tube by the pressure differential. 

The company says a unique engineering 
feature is the design of the aerodynamically 
shaped inlet vanes which provide a faster and 
smoother gas flow. The purpose of the inlet 





A Product of 
Fasco Industries, Inc. 
Rochester, N.Y. 


The diminutive Fascostat, manufactured by 
Fasco Industries, Inc., is used in one of its 
application s as a motor protector in shaded 
pole motors for air conditioning equipment, 
furnaces, etc. Normally closed, the thermo- 
stat is calibrated to open when an unusual 
condition causes the motor to overheat. Of 
course, the Fascostat is dependent on its 
Chace Thermostatic Bimetal element for 


positive operation and continued accuracy. 


Here’s how it works: the current is carried 
by the spring arm (A) through normally 
closed contacts. Adjacent to the spring is 
the Chace Thermostatic Bimetal element 


(B). When the motor overheats above 235° 





plus or minus 5°F, the thermostatic bimetal 





deflects against the spring, opening the 
contacts and breaking the circuit. The 
motor begins to cool until the bimetal closes 
the contacts. This cycle will repeat until the 
fault is corrected. a ae 


Chace Thermostatic Bimetal is manufactured in 29 types, in strip, coil 
or completed elements fabricated to your specifications. If your device is 
actuated by temperature change, write for our new 44-page booklet, 
‘Successful Applications of Chace Thermostatic Bimetal,”’ containing 
interesting uses of bimetal, formulas, calculations and other engineering 


data. 


W. M. CHACE CO. 


2) ‘a P 
Thwunostalic Bimeta: 
1619 BEARD AVE., DETROIT 9, MICh 
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KELLOGG COMPANY, Battle Creek, Mich., saves $1,400 a day with Pangborn 
Dust Control! That’s the value of the 35 tons of cereal ‘‘dust’”’ salvaged every 
24-hour day. In addition, Pangborn Cloth Screen Collectors keep Kellogg’s 
buildings spotless, reduce machinery maintenance and have made working 


conditions safe and comfortable for employees. 


o GRANITE... 








H. E. FLETCHER CO., West Chelmsford, Mass., produces a wide variety of 
granite products. When Fletcher recently expanded plant operations, the firm 
installed Pangborn Cloth Screen Dust Collectors on the recommendation of 
an already-satisfied user of Pangborn Dust Control. Today costs at Fletcher 
have been cut in three ways; salvaged dust is sold to another firm, machine 
life is lengthened by reducing dust damage, plant housekeeping is cheaper. 


Pangborn nus 


Pano can solve your dust problem. Pangborn engineers will 
be glad to show you how Pangborn Dry or Wet Dust Collectors 
can save you time, trouble and money! See how Pangborn benefits 
varied industries. Write for free copy of “Out of the Realm of 
Dust.” PANGBORN CORP., 2200 sagnete Bivd., Hagerstown, 
Md. Manufacturers of Dust Control and Blast Cleaning Equipment. 
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vanes is to start a fast spiral of incoming 
gas with a minimum of turbulence. The 
faster the gases spin the greater the centrif- 
ugal force on the suspended dust in the gas 
stream. “Drop out” and collection efficiency 
are higher as this centrifugal force is in- 
creased. The use of the aerodynamically 
shaped vanes, developed after extensive ex- 
perimentation, minimizes gas _ turbulence 
and increases the centrifugal force, the firm 
States. 

The outlet vanes serve the function of 
recovering energy in the outlet tube, thus 
increasing the capacity of the tube. This 
results in fewer tubes per unit. The vanes 
are positioned below the tube to decrease 
entry losses at the tube. 

The shell and hopper of the unit are of 7- 
gage bolted steel construction, with cast iron 
inlet tubes and vanes to resist the abrasive 
force of incoming gas. 


Gear Assemblies 

Anti-backlash gear assemblies have been 
announced as a standard stock item by 
Dynamic Gear Co., Inc., Amityville, N. Y. 
Pitch diameters range from 1 to 2 in., and 
they are available in 14'/2 or 20 deg pressure 
angles and in 48-64-72-80-96- or 120 diam. 
pitch. 

Hubs are of 303 stainless steel and manu- 
factured as clamp type and solid type. 
Available bore sizes are .125, .1875 and .250 
with a plus .0005 tolerance. Face thickness 
is 1 + in, 

Gear blanks are 24ST aluminum with 
choice of alodine or anodize. All blanks are 
centerless ground to insure maximum 
parallism. Gears are cut to precision class I 
tolerance. Ask for supplement “‘C” to our 
General Catalog D-64. 


Hot Gas Measurement 


A pyrometry instrument for measuring 
the temperature of hot gases in {difficult 
situations where the gas temperatures and 
surroundings are constantly changing, has 
been introduced by Fielden Instrument Div., 
Robertshaw-Fulton {Controls Co., 2920 N. 
Fourth St., Philadelphia 33, Pa. 

The instrument, called a Land suction py- 
rometer, provides accurate measurement of 
heated gas from 0 F to 2900 F. The firm 
says the unit will find wide usage in water 
tube boiler furnaces; uptakes and regenera- 
tors of open hearth furnaces; glass tanks; 
and other industrial and laboratory applica- 
tions. 

Suitable indicating and recording instru- 
ments can be used in conjunction with the 
suction pyrometer, and the company will 
provide complete systems wherever required. 
Three models are offered using platinum and 
platinum rhodium sensing elements, each 
designed for a particular application and 
temperature range. 

In operation, the device forces hot gases at 
high velocity past thermocouple tempera- 
ture-sensing elements, in order to increase the 
conventive heat transfer from the gas. Con- 
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centric shields of special design are employed 
to protect the temperature-sensing elements 
from disturbing external influences. 

The main unit consists of a water-cooled 
stainless steel jacket, which is 6 ft in length. 

The company says it will supply any length 
from 4 to 12 ft. A platinum thermocouple 
with 5 ft of spare wire in a reel box is also 
part of the suction pyrometer. 


Angle Socket 

A new angle socket has been designed and 
is being manufactured by the Cleveland 
Metal Specialties Co., 1783 E. 2ist St., 
Cleveland 14, Ohio., for use in electrical and 
electronic units in conjunction with printed 
circuits. 

The angle socket provides for the mounting 
of tubes in units where there is limited height, 
and for maintenance and servicing accessibil- 
ity where circuit boards are plugged verti- 
cally into larger units or terminal strips. 

Extreme structural rigidity is provided to 
the socket by the specially designed supple- 
mentary buttress ribs which maintain the 
angle position of the socket to the printed 
circuit. Structurally, the ribs will withstand 
great pressure so that the socket cannot be 
bent out of position or torn from the circuit 
board. 

The company designs, develops and manu- 
factures printed circuits for customers’ new 
or existing products. 


Electronic Counter 


A multipurpose electronic counter measur- 
ing frequency 10 cps to 1.1 MC, period 
0.00001 cps to 10 KC, and time interval 3 
microseconds to 27.8 hours has been an- 
nounced by Hewlett-Packard Co., 275 Page 
Mill Rd., Palo Alto, Calif. 

The new counter, Model 523B, presents 
direct reading results in seconds, milliseconds, 
microseconds, or kilocycles. Accuracy of 
frequency measurement is +1 count + 
crystal stabiliry of 2 parts per million per 
week. A special pulse output permits Z- 
axis modulation cf an oscilloscope to visually 
observe time interval start and stop points 
on an input waveform, the company says. 

The instrument includes a wide selection 
of gating and display times or may be 
controlled manually. An automatic illu- 
minated decimal point is used to facilitate 
interpretation. 
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Pinning costs for 
precision differentials reduced 25% 


Using taper pins for assembly of these three precision differ- 
entials presented a cost-reduction problem to the PIC De- 
sign Corp. Tool cost, for example, was high because taper 
pins require fine, perishable and expensive taper pin ream- 
ers. Assembly costs, of course, were increased by the added 
reaming operation. 

PIC replaced taper pins with Rollpin in all assemblies and 
cut fastening assembly time and costs substantially. The 
high cost of reaming has been eliminated entirely because 
Rollpin is a pressed-fit, slotted tubular steel pin which drives 
easily into holes drilled to normal production tolerances. 
Made slightly oversize, Rollpin compresses as driven. Its 
spring action locks it in place—withstanding impact loading, 
stress reversals, and severe vibration. And base price of 
stainless steel Rollpin is far lower than the equivalent taper 
pin. 

If you use dowels, pins, rivets, or set screws and want to 
maintain high shear strength, consider the probability that 
Rollpin can cut your costs, too. 


* 5 Stainless Steel Rollpins used 


on each PIC Precision differential. Ao l 


- ——MAIL THIS COUPON FOR DESIGN INFORMATION- — eccun  T 


Elastic Stop Nut Corporation of America, Dept. R44-711 (M.E.) 

2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastening information: 

[_] Rollpin Bulletin (_] Here is a drawing of our product. 


ie : : What self-locking fastener would 
() Elastic Stop Nut Bulletin you suggest? 


Nom> 








Firm_ 
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Over 85% of the torque wrenches 
used in industry are 


, 


Cementable Tape 

Garlock Packing Co., Palmyra, New York, 
announces the availability of cementable 
Teflon tape in thicknesses as low as .005 in. 
Heretofore cementable Teflon has been 
limited to thicknesses of 1/16 in. and up, the 
firm says. 

The thinner tape, lower in cost, will ex- 
pand the use of Teflon as linings for con- 
veyor guide rails, hoppers, baking pans, 
cookie flats and other work surfaces handling 
foodstuffs, corrosive materials, according to 
the company’s announcement. 


ary : a a 


@ Permanently Sneurete 

@ Practically indestructible 
@ Faster—Easier to use 

@ Automatic Release 


@ All Capacities 
Nontoxic, noncontaminating, chemically- 
impervious Teflon tape is furnished with a 
slippery surface on one side and a specially 
prepared surface on the other side that can 
be bonded with commercial adhesives to 
wood, glass, metal, and other surfaces. 


in inch grams inch 
ounces,..inch pounds 
..foot pounds ; 
All sizes from 
0-6000 fr. lbs. 

In addition to its anti-sticking surface 
characteristics, Teflon possesses excellent 
dielectric properties, and a broad service 
temperature range (—110 to 500 F), the 
company says. The new cementable tape 
is available in continuous rolls in thicknesses 
from .005 to .060 in. in width from '/2 to 12 in. 
Also available are cementable Teflon sheets 
(24 X 24 in. to 48 XK 48 in.), in thicknesses 
from 1 2 to 1 in. 


manufacturer, 
design and 
production man 
should have 
this valuable 
dato. Sent upon 
request. 
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Burdened down with 
a problem in design diminution, 
weight reduction, power capsulation? 
lighten the load on your mind; send for 


the amazing story of how MPB’s 


OGE- 


such as these BALL BEARINGS ACTUAL SIZE 


make designing a breeze. 





X MINIATURE PRECISION BEARINGS, INC. 
23 Precision Park, Keene, N. H. 


Please send MPB’s new Catalog to 


HOME. .ccccccccccsccccccccccccess BOs occccecccceseses 
GOIN oc crccecscccesccccecntccsrcceccocecossocconss 
GER ccvccicscccccescccccsesccceccccccesccsecscecepes 
Dc nsccocscsccssedcccese Zone..... DBs o's occcccscsses 
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Combination Drive 

A right-angle combination drive has been 
developed by U. S. Electrical Motors Inc., 
Box 2058, Terminal Annex, Los Angeles 54, 
Calif., for municipal water supply stations, 
sewage disposal plants, fire fighting stations 
and other installations where continuous or 
stand-by pumping service is essential. 

Identified as the U. S. Holloshaft, Type 
GPC, sizes range from 30 to 150 hp and are 
available in a selection of gear ratios. In 
notmal operation, an electric motor, mounted 
on the disengaged drive, powers the pump. 
In the event of a power failure or electric 
motor breakdown, the drive is then engaged 
to transmit power from a stand-by combus- 
tion engine with very little lost time under 
emergency conditions, the company explains. 

A few of the features incorporated in the 
unit are heavy-duty motor stand and rust- 
proof aluminum cover to protect the external 
rotating parts from moisture and corrosion. 
A unique lower bearing retainer, which locks 
the hollow shaft against vertical movement, 
permits the drive to be engaged and operated 
up to a week’s time without transferring the 
thrust load from the electric motor to the 
drive. All castings are normalized to remove 
internal stresses and prevent distortion. 
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Wire Rope Clips 

Designated ACCO wire rope clips, these 
assemblies are drop-forged from high grade 
forging steel and are said to provide positive 
“grips of steel” for heavy-duty service. In- 
troduced by the Wire Rope Div., American 
Chain & Cable Company, Inc., Wilkes-Barre, 
Pa., the clips are pre-packaged. 

The base channel is shaped to hold the wire 
rope securely without damage to individual 
strands. They can be applied on the job 
and no vise or other special tools are required, 
the firm states. 

The U-bolts, made of heavy steel, are pro- 
tected against the formation of rust and 
corrosion by hot-dip galvanizing after 
threading. Threads are said to be exception- 
ally free running because no paint is used. 
Further protection is added by a green chro- 
mate coating which is applied after the gal- 
vanizing. The green chromate color also 
aids product identification. Bases of the 
assemblies are also hot galvanized as are the 
Standard American hex nuts. 

The clips are manufactured to secure wire 
ropes of 1/, to 1'/, in. diameters. For the 
smaller assemblies—"/g, 3/16, 1/1, ®/16, and °/s 
in. sizes, they are packaged in lots of 100; 
for the 7/16, 4/2, 9/16, and 5/3 in. sizes, they are 
available in packages of 50; for the */4, 7/s 
and 1 in. sizes, in lots of 25; and for the 11/s 
and 11/, in. sizes, in lots of 10 to a package. 
Weights range from 6 lb per package for the 
smallest size to 50 lb per package for the 
largest unit. 


Hydraulic Oil Coolers 


A line of air type and water type oil coolers 
for industrial hydraulic systems is now 
available from Vickers Inc., Detroit 32, 
Mich. The coolers feature a high rate of 
heat transfer per unit of space occupied. 

Designated Series OCW, water type oil 
coolers are available in single unit sizes for oil 
flows up to 100 gpm and for continuous power 
removals up to 37 hp (based on 85 F entering 
water temperature). The firm says greater 
requirements can be met with two smaller 
coolers of equal size used in parallel. Maxi- 


Designed to do 
a better job 


uthman 
Gusher 
Coolant Pumps 


The simple designs and sturdy con- 
struction of Ruthman Gusher Pumps 
assure you long trouble-free life and 
efficient operation. There 

are fewer parts to wear, pre- 
lubricated heavy-duty ball 
bearings require no further 
lubrication — electronically 
balanced rotating assembly 

cuts vibration to minimum. 

So be sure to specify the 

pumps that are designed 

to do a better job 
“Gusher” Pumps. 


THE RU THMAN [MACHINERY Co. 


Illustrated is a model 
821-2 Microflat Machine 
equipped with a “Gusher” 
Coolant Pump— 

Photo courtesy of 
Micromatic Hone Corp. 
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Have You Reserved Your 
1957 MECHANICAL CATALOG? 


Every year, more than 15,000 Mechanical Engineers ask for and receive 
their copy of MECHANICAL CATALOG. They find it an indispensable aid 
in filling design specifications and in locating sources of supply 


for thousands of different items. 


It is the only directory of its kind in industry... 
yet it is made available at no cost by the ASME to any member who needs it. 


The 1957 Edition of MECHANICAL CATALOG is now in preparation . . . 
larger, more complete than ever. Your request card has been mailed 
to you. Please sign and mail. Your personal copy will be sent to 


you as soon as it has been printed. 


Mechanical Catalog 
American Society of Mechanical Engineers 
29 West 39th Street 
New York 18, N. Y. 





MECHANICAL ENGINEERING 


Jury, 1956 - 63 
















IMPORTANT 
SAFETY 


for your plant! 


Slip- 
resistant 


Tri-Lok an Tri-Forged 


Serrated grating and stair treads 


Don’t take chances in those plant areas 
where grease, oil or other conditions make 
floors slippery and dangerous! Play it safe 
with the non-skid, notched surface of Tri-Lok 
or Tri-Forged serrated grating and stair 
treads. Here is a walking surface that is 
hazard-proof and the ultimate in safety. To 
be sure you have complete information on 
these and other Tri-Lok and Tri-Forged 
products, write today. 


For free catalog write Department D-1207 


DRAVO 


CORPORATION 
Pittsburgh 22, Penna. 


National Distributors 


peed Production 
wHHaR =. 


SINGLE-PASS / 


ACME 





- 









TAPS 


Unique design eliminates need 
for lead screw, produces top- 
quality Acme threads with one 
tap, one operation on most jobs. 


Available from stock in diame- 
ters from %” through 2”, by 
eighths, in .standard pitches. 
Specials available on order. 
Write today for details, prices. 





HORSPOOL & ROMINE 
MANUFACTURING CO., INC. 
5850 Marshall Street 

Oakland 8, California 20 
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mum recommended working pressure is 
psi for both the oil and the water sides. 

Designated Series OCA, air type oil coolers 
are recommended by the company where 
cooling water is at a premium and/or waste 
heat can be used to warm space. Their 
exceptionally high heat transfer rate in rela- 
tion to size results from a patented turbulator 
that breaks up the flow for maximum disper 
sion of oil against the walls of the heat transfer 
tubes. 

The OCA coolers are available in single 
unit sizes for oil flows up to 70 gpm and for 
continuous power removals up to 13.2 hp 
(based on 100 F average ambient tempera 
ture). Greater requirements are met with 
units combined in parallel. Maximum 
recommended oil pressure is 150 psi. 


Spline Roller 

Development of a new model Roto-Flo 
machine capable of performing one, two or 
three operations on a workpiece in a single 
pass is announced by Michigan Tool Co., 
7171 E. MeNichols Rd., Detroit 12, Mich. 
The Model 1537 can roll a spline, or roll a 
spline plus an adjacent thread, oil groove, 
in a single pass of the forming racks, the 
firm states. 

Under certain conditions, a third operation 
such as marking, can be added. Operations 
can be performed cn same or different diam- 
eters but the forms to be rolled must be 
close together along the length of the shaft. 
The company says the unit’s “chipless ma- 
chining” which is up to 30 times faster than 
other methods, cuts manufacturing time 
still further by performing two operations in 
a single pass. 

Basically, the Roto-Flo process is one in 
which the metal periphery of a part is dis- 
placed from its undisturbed condition by cold 
working until it assumes a desired shape such 
as spline, serration, etc. The entire process 
takes place in a matter of seconds as one 
continuous operation with the formed parts 
having excellent surface and tooth strength 
characteristics, the company says. 

The machines are available with automa- 
tion or as manually loaded models. If 
automated they can be operated throughout 
the complete forming cycle without any 
operator attention. 

Parts with diameters ranging from '/2 to 2 
in. can be handled on the Model 1537. 
Rack lengths used are up to 36 in. with 
maximum stroke length being 42 in. Part 
lengths that can be accommodated by either 
standard or universal overarms available 
for spline rollers range from 6 to 36in. The 
unit is 104 in. long, 74 in. in depth and 72 in. 
high. Power for the forming racks is pro- 
vided by a 20 hp motor. 








Turn to Page 140 
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Expansible Compounds 


Two new thermosetting, self-curing poly- 
isocyanate foams for insulating and rein- 
forcing voids between structural members 
are now available from Adhesives and 
Coatings Div., Minnesota Mining and Mfg. 
Co., 423 Piquette Ave., Detroit 2, Mich. 

Designated as Scotchfoam  expansible 
compound Type A and Type 1 the foams 
are said to be especially adapted to filling 
cavities where light weight, structural 
strength, stiffening, vibration dampening, 
and durability are desirable factors. 

Both compounds are a two-part liquid 
formulation which, when mixed with a 
catalyst under proper conditions, can be 
foamed-in-place to produce a rigid cellular 
material that will not break loose, settle or 
sag. Application to desired areas may be 
made by pouring or spraying. Scotchfoam 
1 has a volume expansion of approximately 


20 to 1. 


Liquid Spring 

Model 828 liquid spring for draw dies using 
liquid compressibility has been announced 
by Taylor Devices Inc., North Tonawanda, 
a # 

This new, compact, self-contained liquid 
spring doubles the stroke of equivalent coil 
springs while tripling the preload and end 
load with low spring rates and high spring 
force, according to the company. The con 
struction permits the spring to be designed 
to approach a constant force. By the use of 
an exclusive internal hydraulic levering 
principle, the spring develops, with an identi- 
cal or greater stroke, up to ten times the 
force of a standard heavy-duty coil spring of 
the same diameter and length, the firm says. 

This liquid spring, 1 in. in diameter and 
3!/2 in. long plus mounting stud, has a °/s in. 
stroke with a 480 lb preload and end force of 
1000 Ib. 

The company says liquid springs reduce 
drawing operation costs by permitting simul- 
taneous operations to be designed into com- 
pound dies thus reducing the number of 
single purpose dies. They also reduce the 
size and cost of dies by decreasing the number 
of required drilled and tapped holes. In 
addition, the reduction in downtime and 
damage from highly loaded broken die springs 
is an economical advantage, the firm states. 
The liquid springs with standard mounting 
threads are preloaded and completely self- 
contained eliminating stripper bolts and 
washers 


Drum-Type Dryer 

A new drum-type dryer, the Drumulator, 
for batch or continuous drying of feeds rang- 
ing from pasty or doughy mixes to distinctly 
granular material, is announced by Jeffrey 
Mfg. Co., Columbus, Ohio. 

A stainless steel heated drum with flanged 
outer edges carries a continuous stainless 
steel belt. Material is dried in the space be- 
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THIS USER GOT THEIR 
NAGLE PUMPS “7w°" 
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A large plant using several types of Nagle 
Pumps theoretically got them free, based on the cost 
of the replacements and repairs of the ordinary 
pumps they were using. Since installing Nagle 
Pumps there have been no replacements or 
repairs. 


Nagle Horizontal Shaft and Vertical Shaft 
Pumps are designed for the tough, abusive 
jobs where ordinary pumps fail—jobs in- 
volving abrasion, corrosion or hot liquids. 
Types and sizes for every need—if it is an 
abusive application. Send for Catalog 5206. 


TYPE "““Cwoc"” 


TYPE *'KR"* 


NAGLE PUMPS, INC. 


1299 CENTER AVE.. CHICAGO HEIGHTS, ILL. 








PUMPS FOR ABRASIVE AND CORROSIVE APPLICATIONS 


Crushing and Shredding 
FOR... PROCESSING and RECOVERY OPERATIONS 


SODA ASH + PETROLEUM COKE «+ PITCH + ASPHALT 
CELLOPHANE + AMMONIUM NITRATE 
TRI-SODIUM PHOSPHATE : COAL 


SODIUM SULPHATE i, CLAY 


CARBIDE + CRYOLITE 


GLASS “CULLET ‘ 
‘ 7 19 Sibeg 
BAUXITE - GYPSUM vw ’ ss lg 


AMERICAN Model WC CRUSHER 


Efficient, controlled reduction for 
‘ ‘ FLUOR- 
scores of industries, hundreds of mate- 


rials. Equipped with rolling rings or SPAR - ZINC 


hammers. Minimum headroom. SKIMMINGS 


FERTILIZER - CARBORUNDUM 


Send us your inquiries 


American Dy, and write for complete literature. 
PULVERIZER COMPANY J 
SS 
1541 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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"Order Me Out 
a Batch 
of Gears”’ 








LL VICE-PRESIDENT, THE CINCINNATI GEAR CO. 


How do you go about buying gears for 
your products? Get the best price in 
order to ‘save’ as much money as 
possible? Well, economy /s important, 
and maybe you can save some money if 
you consider only the original cost —a 
few pennies on the price tag of each gear. 
But how much is this “saving” (if 
realized) in the percentage of the total 
cost of your product—one or two 
percent? 


Such an amount can disappear in a hurry. 
A gear is a very critical part in a prod- 
uct; it has a lot to do with the efficiency 
of the product and the ultimate satis- 
faction the product gives your customer 

. an importance far beyond its rela- 
tive size or price. That's why we say 
the right gear is more important than 
the cheapest gear. 


Certainly, in competitive times such as 
these, it is necessary for any manufacturer 
to reduce costs wherever possible. But 
when cost-cutting affects product quality 
or efficiency, watch out. The saving in 
dollars and cents on a “‘cut-price” gear 
is usually pretty small, if there is a 
saving at all, over buying the gear that 
is assuredly “right” for the job. And if 
your specifications indicate possible use 
of a custom gear, talk to someone from 
Cincinnati Gear first and let him point 
out the advantages of custom gearing, 
and how good gears can be an economy 
in the long run. You'll find that putting 
the major emphasis on getting the right 
gear for the job will pay off handsomely. 


THE CINCINNATI GEAR CO. 


CINCINNATI 27, OHIO 


"“Geors—Good Gears Only” 
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| tween the heated surfaces of the drum and 


| which it will replace. 


belt. 


| 
| 


Material is forced across the drum face by 


continuous introduction of new feed material. 
It is in contact with the drum for two-thirds 


of a revolution—then plowed off and again | 


fed to the drum. 

The repeated plowing off and return of ma- 
terial agitates and mixes it, improving mois- 
ture release and presenting new material to 
the drum surface. 

Material advances across the drum face a 
fraction of an inch with every revolution. 
Drying is complete when material has tra- 
versed the width of the drum and is plowed 
off into the discharge chute. 

The steam heated drum is designed for 


maximum operating pressure of 150 psi. | 
| Gas, oil, hot air, or hot water can be used. 


=1 85-31 i 


NOTES 





P : 
To Build Chicago Plant 
Charles Bruning Co., Inc., Chicago, manu- 
facturer of Copyflex engineering reproduction 
machines and materials, has announced plans 


to build a new plant in Mount Prospect, IIl., | 


a Chicago suburb. 

The new plant will be one of the world’s 
largest devoted to the manufacture of diazo- 
type reproduction equipment and materials. 


It will more than double the size of the com- | 
| pany’s present two separate Chicago plants, 


The building will 
cover a 275,000 sq ft area on a 30-acre plot. 


Gets Injector Line 


Sellers Injector Corp., announces the ac- | 


quisition of the complete line of injectors 
formerly manufactured by the Ohio In- 
jector Co. In addition to manufacturing 
rights, the transaction includes spare parts, 


| servicing and reconditioning facilities, all 
| of which are now available at the Sellers 
| plant in Philadelphia. 


Pittsburgh Sales Office 


Roots-Connersville Blower, Div. Dresser 
Industries, Inc., Connersville, Ind., is estab- 
lishing a Pittsburgh sales office in the Grant 
Bldg., Rm. 2411, Pittsburgh 19, Pa. 


Expands Facilities 

Bird-Archer Co., water treatment engi- 
neers, Philadelphia, Pa., has moved all 
facilities from New York to the company’s 
headquarters in Philadelphia. A new labo- 
ratory, recently completed, doubles the firm’s 
capacity to test water and conduct research. 
Addition of facilities and field personnel have 
resulted in a 100 per cent increase in speed on 
testing and engineering water treatment 
services, according to the company. 





.-- Electrical 
.-- Mechanical 


CHALLENGING OPPORTUNITIES 
To men with a degree and 
an interest in 


GYRO 
ASSEMBLY 
and TEST 


Engineers who have a personal interest in 
precision mechanisms, where a high degree 
of accuracy is required . .. men with pride 
in the precision of the product they help 
build. 

You will constantly be doing development 
work and testing in one of the most versa- 
tile Laboratories in the country...working 
with the top men in the field and with the 
finest test, research and development facili- 
ties. We are in the process of a Major, Per- 
manent, Expansion Program. New plant 
facilities being added in suburban Milwau- 
kee area. 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 

GM’s Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recog- 
nition for each Engineer hired. 


Recent EE,ME 
Graduate Inquiries 
Also Invited 
* 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 

To arrange personal, confidential interview 
in your locality send full facts about your- 
self today to 


Mr. John Ff. Heffinger 
Supervisor of Salaried Personnel 


Electronics Div. 


General Motors Corp. 
Milwaukee 2, Wis. 
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Opens Cleveland Branch 


Lima Electric Motor Co., Lima, Ohio, an 
nounces the opening of a new branch office 
at 8905 Lake Avenue, Cleveland 2, to handle 
original equipment electric motor and gear 
shift drive sales in the area. 


Opens Regional Office 

The opening of a regional sales office in 
Kansas City to service an eight-state area 
has been announced by Corrulux Div. L-O-F 
Glass Fibers Co. The office will be located 
in the Merchandise Mart, 2001 Grand. 


LATEST 


CATALOGS 





Centrifugal Fan Line 

Trane Co., Lacrosse, Wis., has announced 
the revision of two fan bulletins to include 
new features and data on its line of Class I 
and Class II centrifugal fans. 

Housings for the centrifugal fans are 
smaller, allowing for installation of the equip 
ment in 3 to 5 per cent less space than pre- 
viously possible. Also, in fan sizes 12 
through 36-in., a new type of all-welded 
housing support is used. This support 
along with the lock-seam between the scroll 
and sides results in an extra sturdy housing 

The fans are manufactured in wheel diam- 
eter sizes 12 through 89 in., with either for 
ward curved or backwardly inclined fan blade 
arrangements. Single and double width 
fans are available in all sizes. Class I fans 
have a maximum total pressure of 33/, 
in., Class II, 63/, in. Air volume capacities 
range up to 330,408 cfm. 


Steel Valve Designs 

A 32-page marine catalog #256, which 
features the latest Rockwell-buile Edward 
steel valves for marine applications, has 
been published by Edward Valves, Inc., 
East Chicago, Ind. 

Valves listed conform to all requirements 
of US Coast Guard regulations and the 
various inspection, insurance and standards 
organizations. The new catalog also con- 
tains excerpts from the US Coast Guard 
marine engineering regulations. 


Weldrod Applications 

Ampco Metal, Inc., 1745 S. 38 St., Milwau- 
kee, Wis., recently printed the latest revision 
of its four-page Weldrod applications bulletin, 
W-25a. 

The bulletin describes the characteristics, 
properties and sizes of the five grades of 
Ampco-Trode electrodes, both a-c and d-c; 
Phos-Trode; Ampco-Trode filler rod and 
coiled wire and Ampco-Braz Nos. 1 and 3. 
Typical applications are listed for each grade 
of electrode. 
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UNEQUALLED 
OPPORTUNITIES 
IN ENGINEERING 


Now is the time... Convair is 
the place! Yes! If you are 
planning for a career in 
engineering look to Convair 
Pomona, the leader in Electronics. 
America’s fastest growing young 
industry. Now engaged in 
Design, Development, Engineer- 
ing and production of Electronic 
equipment and complex weapons 
systems. Convair-Pomona is 

the country’s only exclusive 
guided missile plant, with 

the most modern, best equipped 
engineering facilities. Be 

first with Convair, live in 

the beautiful Pomona Valley 
only minutes from Los Angeles, 
the mountain, seashore and 
desert playgrounds. Country 
living near the city 

at its best! 


Generous travel allowance 

to Engineers who are accepted. 
Write now enclosing a 
complete resume to: 
Employment Dept. 3-Y 


C : A DIVISION OF GD 

GENERAL DYNAMICS A 

CORPORATION @ U 

0 aw 3 5 
~ o 

om, POMONA Drees 


CALIFORNIA 
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WEIGHT ENGINEERS 








— 

FLUTTER ENGINEERS 
= 

COMPUTER SPECIALISTS 
a | 

MECHANICAL ENGINEERS 
cD 

CIVIL ENGINEERS 


LOADS ENGINEERS 
DYNAMICS ENGINEERS 


Expansion within Northrop Aircraft’s 

Structures Department is creating an urgent 
demand for qualified personnel in all phases of 
guided missile, piloted aircraft, and 

equipment development. Included among 

the most critical job openings are positions for: 


Stress Department — Mechanical or Civil 
Engineers to design missile ground handling 
equipment. An opportunity for men without 
aircraft experience to take advantage 

of the aircraft pay scale. 


Structures Research —Creative engineers for 
three vital phases of Structural Research and 
Development: Thermo-Structural Analysis, 
High Speed Computing Technique Development 
and Structural Materials Research. 


Weight Engineering — Junior Weight Engineers 
for diversified phases of missile and 

aircraft projects. Excellent opportunities for 
advancement in a relatively small department. 


Dynamics — Experienced flutter engineers 
required for work on a variety of dynamics 
problems including flutter models, analytical 
work involving electronic computers, and 
methods development. 


Loads —Exciting and diversified assignments 
in the fields of both piloted and pilotless 

aircraft are now available in Structural Loads 
Group for engineers of all experience levels. 


Stress Department — Experienced Structural 
Engineers for positions on Long Range 
Interceptor Project and on advanced 
missile designs. 


A wide diversification of assignments 

within each field of specialization awaits the 
men capable of filling the above assignments. 
Responsibilities will include work on many 
phases of missile and aircraft design, 
guidance systems and boundary layer research. 
If you qualify for any of these challenging 
opportunities, we invite you to contact 
Manager of Engineering Industrial Relations, 
Northrop Aircraft, Inc., Hawthorne, California, 
or call ORegon 8-9111, Extension 1893. 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 
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Lightweight Neoprene Belting 

General Rubber Corp., Tenafly, N. J., has 
released a new four-page bulletin on light- 
weight Neoprene belting. 

The belting is available in four styles: 
Custom, Sani-Flex, Multi-Duty and Rufftop, 
in widths, lengths, and thicknesses to meet 
any light duty horizontal or inclined convey- 
ing, elevating, and power transmission opera- 
tions. All styles can be furnished vulcanized 
endless or with laps ready for vulcanizing. 


Valve Stem Packing 

“Custom-Made Valve Stem Packings’’ is 
the title of a new bulletin just released by 
Packing Div., Raybestos-Manhattan, Inc., 
Passaic, N. J. 

It describes the two general types in which 
they are available (braided of asbestos yarns, 
and plastic), the manner in which they are 
made and illustrates the shapes most com- 
monly used, and lists size limitations. It also 
provides a recommendation chart for stand- 
ard items when used against various fluids 
and gases. 

According to the manufacturer, they can 
also supply valve stem packing-rings, either 
die-cut or lathe-cut, from many types of 
rubber or synthetic rubber, with or without 
fabric reinforcement to meet individual re- 
quirements. 


Deaeration Bulletin 

Cochrane Publication 4650 explains in 
capsule form the fundamentals of deaeration 
and why it is so necessary in water condition- 
ing. The principles of operation as well as 
the advantages and application of the various 
methods of deaeration are discussed. Copies 
may be obtained from Cochrane Corp., 17th 
St. below Allegheny, Philadelphia 32, Pa. 


DEFINITIONS 
OF OCCUPATIONAL 
SPECIALTIES IN 
ENGINEERING 


A good book to consult 
for authorized definitions of 
approximately 500 occupa- 
tional specialties in engi- 
neering. 

Prepared by the ASME 
with the assistance of repre- 
sentatives of pertinent na- 
tional Engineering Societies. 
Published, 1951 $2.50 

($2.00 to ASME members) 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 West 39th Street, New York 18 








MECHANICAL ENGINEERING 














KEEP 
INFORMED 


Weldments Bulletin 

Bulletin No. 7001, recently published by 
Baldwin-Lima-Hamilton Corp., Philadel 
phia 42, Pa., describes seven benefits to pur 
chasers of weldments. Particular attention 
is given to the fabrication of large custom- 
designed weldments such as pressure vessels, 
bridge structures, vehicular tunnel linings 


es 
Designing Booklet 

Prepared specifically for design engineers, 
“Designing With Kennametal” is a new 
booklet now being made available by Kenna- 
metal Inc., Latrobe, Pa. 

The new 44 page booklet, B 222, provides 
mechanical information required by engineers 
who design parts that may call for the use of 
Kennametal or Kentanium, both products of 
Kennametal Inc. 


Plastic Laminates 

Farley & Loetscher Mfg. Co., Dubuque, 
lowa, has completed an eight-page brochure 
on its line of new industrial and decorative 
plastic laminates. 

The catalog contains descriptions of the 
base binders, tolerances, 


materials, sizes, 


fabricating qualities, and types available of 


the products which are marketed under the 
name “‘Farlite.”’ 


2 





Physical Properties Card 


A pocket-sized card listing physical proper- 
ties of fasteners manufactured by the Cleve- 
land Cap Screw Co., is now available. 

Printed on vinyl plastic, the card gives 
such properties as steel analysis, head mark- 
ing, tensile strength, Brinell and Rockwell 
hardness on screws up to 2'/s in. in diameter. 
Cards can be obtained from the company, 
Box 806, 2917 E. 79th St., Cleveland 4, Ohio 


Speed Reducers 
Increased overhung load 
longer life are said to be provided by standard 
double-enveloping worm gear speed reducers 
through the use of taper roller bearings on 
both worm and gear shafts. New specifica- 
tions and horsepower ratings for models from 
2 through 6-inch center distance are presented 
in Bulletin 600-C released by Cone-Drive 
Gears, Div., Michigan Tool Co., 7171 E. 
MeNichols Rd., Detroit 12, Mich. 
photos, dimensional drawings 
and horsepower ratings at all speeds and 
ratios illustrate the bulletin. All of the 
standard reducers covered in the bulletin are 
available with worm over or under, or gear 
shaft vertical. Each standard model is also 
available with single or double extended shaft 
or shaft either version as 
motorized models. 


capacity and 


Cutaway 


mounted, or 





NEEDS 


HYDRAULIC 
RESEARCH 
ENGINEERS 


To Develop TEST FACILITIES for Jet Engine Fuel 
Control Systems and Components. 


Working with: 
High Energy 
Fuels at 
Extremes of 
Temperatures 
an 

High Pressures 





Test Stands 


Environmental 
Test Cells 


Remote 
Instrumentation 


Servo Operated Afterburner Fuel Controls, Inlet Temperature and Turbine 
Speed Sensing Electro-Hydraulic Servo Controls. 


Applicant should have B.S. Degree Plus 4-6 Years Experience Relative 
to Hydraulic Engineering, Valve Design, Hydraulic Servos, Instru- 
mentation and Testing of Fluid Control Devices, or Other Associated 
Fields.—Write to Mr. J. Heffinger, Supervisor of Salaried Personnel 


AC THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WISCONSIN also FLINT 2, MICHIGAN 
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WILLIAMS-HAGER 
FLANGED 


CHECK VALVES 





Providing dependable protection 
against damage from “surge pres- 
sures,” these Silent Check Valves may 
be installed in horizontal, vertical and 
angular positions. 







Write for Bulletins: 
No. 654 on the Valves 


No. 85] on Cause, Effect 
and Control of Water 
Hammer 







THE WILLIAMS GAUGE CO., INC. 


149 Stanwix Street 
2 Gateway Center Pittsburgh 22, Pa. 


Our 7Oth Anniversary « 1886-1956 
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it’s 
earlier 
than 
you 
think 


An important group of engineers in the air- 
craft industry is already working on the thresh- 
old of outer space. 

That group is at Martin, where creative engi- 
neering is being applied to research and develop- 
ment in the most advanced areas of rocketry and 
space systems planning. 

Noother organization in the world hasa higher 
ceiling on its future. 

This is the ground floor, and it’s earlier than 
you think. If you are interested in exploring 
some of the most exciting engineering oppor- 
tunities in the world today, contact J. M. Holly- 
day, Department ME-07, The Martin Company, 
Baltimore 3, Maryland. 
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Quenching Oil 

A new four-page bulletin on the filtration 
of quenching oils has just been released by 
Delpark Filters, Industrial Filtration Co., 
Dept. QO-200, Lebanon, Ind. 

The brochure discusses the changes in 
quenching oils which occur when the oil is 
subjected to repeated quenching operations. 
These changes can affect the efficiency of the 
quenching oils and result in reduced operat- 
ing efficiency and uneven quenches. The 
bulletin also tells how heat exchangers are 
kept free from sludge, the efficiency of the 
quenching oils retained and high quench 
quality of parts held constant through the 
use of the firm’s filters. 


Remote Digital Weights 


New developments that make possible the 
remote recording of weights in digital form 
are described in a brochure issued by Toledo 
Scale Co., Toledo 6, Ohio. 

It is pointed out that weights are no 
longer limited to close proximity to the scale, 
or to any one type of recording. Weights 
now travel to almost any remote location 
and are fed directly into tabulators, tape 
punches, typewriters and other office 
machines. Weight graduations at the scale 
are scanned 120 times a minute to produce a 
direct digital signal that is electronically 
counted and transmitted to the office ma- 
chines selected, or stored in punched tape 
form for later recording. 


Sewage Treatment 

An architects’ and engineers’ reference 
manual dealing with pumping and sewage 
treatment equipment has been published and 
is available from Yeomans Bros. Co., Melrose 
Park, Ill. 

The manual gives detailed information for 
determining capacities of, and _ selecting 
vertical wet pit pumps and pneumatic 
ejectors. Included in the section dealing 
with vertical wet pit pumps is a table for 
rating fixture units, a curve for estimating 
pump capacity and a table for determining 
friction of water in pipes. The section 
covering pneumatic ejectors discusses the 
various types available, how they operate, 
and how to select the correct pneumatic 
ejector for a given job. 


Bulletin on Filtration 

Graver Water Conditioning Co., 216 W. 
14th St., New York, N. Y., now has avail- 
able copies of Bulletin WC-107A, Water 
Filters, Pressure Type. 

The 12-page, illustrated bulletin describes 
the uses, design features and engineering 
details of pressure sand and gravel filters. 
Details of accessory equipment, the different 
types of controls available and a detailed 
table giving capacities, sizes and space re- 
quirements are included. Cutaway views 
of both horizontal and vertical filters are 
shown as well as details of strainers, dis- 
tributor systems and piping arrangements. 
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Valve Catalog 

“It’s easier to open or close a Golden- 
Anderson valve than to drive a car with power 
steering” is the title of a new bulletin by 
Golden-Anderson Valve Specialty Co. In 
concise language and with the aid of simple 
drawings, the reasons for the claim made by 
the title are explaied. Additional features of 
Golden-Anderson cushioned automatic valves 
are also covered, plus a brief resume of 11 of 
the firm’s complete line of specialty valves in 
sizes from 2 to 36 in. 

Copies of Bulletin G-4 are available by 
writing to Golden-Anderson Valve Specialty 
Co., 1223 Ridge Ave., Pittsburgh 33, Pa. 


Steel Processing 

An eight-page bulletin, ‘Chromallizing 
Improves Surface Properties of Steel,” 
is available from Chromalloy Corp., 450 
Tarrytown Rd., White Plains, N. Y. It 
describes the firm’s process for increasing the 
heat, wear and corrosion resistance of steel 
by high temperature diffusion of chromium 
into the surface. 


Carbon Steel Tubing 

Engineers and others involved in the design 
and operation of heat transfer equipment us- 
ing tubing at elevated pressures will be inter 
ested in the data contained in a four-page 
technical folder released by the Tubular 
Products Div. of The Babcock & Wilcox Co. 
Known as TDC-142A, this bulletin furnishes 
condensed data on the mechanical and physi- 
cal properties of seamless and welded carbon 
steel pressure tubing and supplies information 
on the various fabricating operations nor- 
mally performed on such tubing. Copies of 
the folder can be obtained from the company, 
at Beaver Falls, Pa. 


Belt Idler Bulletin 


A “Limberoller” belt idler booklet 2-80B, 
offered by Joy Manufacturing Co., 307 
Oliver Bldg., Pittsburgh 22, Pa., contains 
design and application data for those who 
select, specify, purchase and use belt con- 
veyors to handle bulk materials. Included 
are descriptions, dimensional drawings, 
specification tables and suggested applications 
for idlers and various troughing, impact, 
training and return brackets to use with belt 
widths of 18 through 72 in. 

The “Limberoller’” consists of resilient 
neoprene or rubber disks molded toa flexible 
wire rope, with a slip-fit, double-row, pre- 
cision ball bearing on each swaged shank end. 
Bearings mount in slots at each side of a 
tubular upright bracket. The result is a 
single roll, freely suspended to form its 
own trough, and turning on its own axis 








Use a CLASSIFIED 
ADVERTISEMENT 
for Quick Results 























Military airplanes powered by Pratt & Whitney 
Aircraft jet engines have repeatedly penetrated the 
sound barrier. Sixteen international airlines have 
ordered passenger planes, also to be powered by our 
jet engines, that will cruise at more than 
550 miles per hour. 


What will be the next step -— the next great 
break-through in aviation progress? The answer may 
be a nuclear aircraft engine that will permit a plane 
to circle and recircle the world without refueling. 


Development of this A-engine offers tremendous 
challenge to the engineers and scientists who work on 
this project at Pratt & Whitney Aircraft. It gives 
them a unique opportunity to do creative thinking at, 
or beyond, the frontiers of current knowledge in all 
major technical fields. At the same time, it offers 
excellent possibilities for early professional recognition 
and advancement in one of America’s growth companies. 


If you are an ambitious engineer or scientist, it 
could be to your advantage to contact us immediately. 
Please ser.d your complete resume to Mr. P. R. Smith, 
A Office14, Employment Department. 


AERONAUTICAL ENGINEERS » MECHANICAL ENGINEERS « CHEMICAL ENGINEERS 
« ENGINEERING PHYSICISTS « METALLURGISTS 
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DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 
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Scientists... 


Engineers 


A word from 
Dr. William E. Shoupp, 
Technical Director 


Westinghouse 


Commercial 





Atomic Power 


“Our scientists and engineers are the pace setters in the brand- 
new field of nuclear science and engineering-for-power. 
**Westinghouse has specific commercial projects under way. These 
represent firm orders—not just jobs under negotiation. The re- 
sults will be visible in the shortest possible time, as the projects 
are built and go into their operative stage. And you don’t have 
to be experienced in nuclear power to join us in this exciting 


new profession.” 


An Experienced, Young, Fast-Growing Team 


CAPA—Commercial Atomic Power Activity—is the most dy- 
namic new division at Westinghouse. We're ‘“‘fluid,’’ not fixed. 


Supervisory jobs open up fast! 


Our growth curve is bound to be steep—as electric power de- 
mand and atomic power production pyramid sharply. We’re 
entirely commercial—not dependent on government contracts. 
Opportunities for advanced study at company expense. Get in 
on the “industry of tomorrow” today—at Westinghouse CAPA. 


Engineers + 
Engineers + 


Immediate 


openings 





... for Physicists + Physical Chemists + Chemical 

Mechanical Engineers + 

Designers + 
Send résumé to: 

C.S. Southard, Westinghouse Commercial Atomic 

Power, Box 355, Dept. 122, Pittsburgh 30, Penna. 


Electrical 
Metallurgists 


WATCH WESTINGHOUSE! 


FIRST IN ATOMIC POWER 


Heat Exchangers 


Bulletin M-306 on standard heat ex 
changers for process industries has just issued 
by Lummus Co., Heat Exchanger Div., 385 
Madison Ave., New York 17, N. Y. 

The 18-page brochure includes a descrip- 
tion of the design specifications and construc- 
tion details of these standard units; tables of 
effective surface area available in the various 
units; tables of overall dimensions for these 
exchangers; and thermal design data, with 
tables of film co-efficients, pressure drops, 


fouling factors, and tube characteristics 
necessary to solve the basic heat transfer 
equations. 
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Copper Casting Alloys 

A 12-page catalog covering the range of 
beryllium copper casting alloys has been 
published by Beryllium Corp., Reading, 
Pa. 

The catalog is divided into five sections 
covering available alloys, properties, ad 
vantages, casting and processing techniques. 
Basic descriptions of four available casting 
alloys and their properties are given in text 
together with a series of reference charts and 
tables. Casting techniques are covered with 
particular emphasis on sand casting. In- 
formation covers molding, melting, and pour- 
ing techniques as well as safety precautions. 
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| Aluminized Wire 

4 6-page color flyer, Bulletin DH-537, 
has been released by the Page Steel & Wire 
Rope Div., American Chain & Cable Co., 
Inc., Monessen, Pa. It describes ACCO 
aluminized products, wires that have the 
strength of steel and the corrosion resistance 
of aluminum. 

Applications of this highly ductile wire, 
whose coatings withstand forming operations 
and the one-diameter wrapping test without 
fracture include: chain link fencing and 
barbed wire; ASCR core wire; strands for 
ground, guy and messenger wires; telephone 
wire; tie wire; and lashing wire. All are 
detailed. Physical characteristics and mis- 
cellaneous applications involving corrosion 
and corrosion coupled with high operating 
temperatures are also discussed. 


Gas Heating Equipment 

A comprehensive catalog, GN-56, covering 
the firm’s line of gas-fired commercial and 
industria! heating equipment has _ been 
published by the Reznor Mfg. Co., Mercer, 
Pa. 

Equipment shown in the catalog includes 
suspended gas unit heaters, both fan and 
blower types in capacities from 25,000 to 
250,000 Btu; a new deluxe suspended unit 
heater; the new Flexitemp floor model 
heater; two series of duct furnaces, with 
capacities from 50,000 to several million 
Btu; and the PAC, a horizontal furnace in 
sizes from 50,000 to 125,000 Btu. 


Rotating Limit Switch 


Design features and engineering data about 
new rotating limit switch with heavy duty 
pilot ratings up to 480 volts are presented in 
Bulletin No. 5605, available from Furnas 
Electric Company, 1048 W. McKee Street, 
Batavia, Ill. 

This four-page bulletin contains voltage 
rating charts, dimensional diagrams, wiring 
illustrations, application photos and list 
prices. Instructions for adjusting rotating 
limit switches are also furnished. 





Nickel Alloy Tubing 

“Superior Tube Nickel and Nickel Alloy 
Tubing,” a new 20-page catalog published by 
Superior Tube Co., 1715 Germantown Ave., 
Norristown, Pa., features handhook informa- 
tion on nickel and nickel alloys. 

Although the catalog does not give com- 
plete technical data on nickel and nickel 
alloys, it points out that the firm’s metallurgi- 
cal engineers may be consulted at any time 
for advice on alloy selection, heat treatment 
and fabricating procedures for small diameter 
tubing. In addition to a general discussion 
of the properties of nickel and nickel alloys as 
a class, the catalog—designated as Catalog 
12—tabulates for the specific mechanical 
properties and chemical compositions of 13 
analyses of nickel and nickel alloy tubing 
drawn at the Superior mill. 
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Metal Marking Catalog 


The Noble & Westbrook Mfg. Co., pro- 
ducers of metal marking machines and tools 
has just released a new 50th Anniversary 
catalog containing the complete Noblewest 
line with illustrations of marking applications. 
Printed in three colors the catalog includes 
basic technical information on metal mark 
ing, rapid production marking machines, the 
Noblewest Series 50 general purpose marking 
machines, precision graduating equipment, 
mechanical and pneumatic marking presses, 
bench marking machines, automatic number 
ing heads, precision marking dies and hand 
marking tools. Also included are new mark- 
ing machines capable of production speeds up 
to 15,000 pieces per hour with full automa 
tion, and the new Noblewest cyclomatic 
control for cycling and sequencing marking 
machine operations. 

Copies of the catalog may be obtained by 
writing to Richard H. Gunther, Noble & 
Westbrook Mfg. Co., Westbrook St., East 
Hartford 8, Conn. 


Vulcanized Fibre 

“Vulcanized Fibre —The Laminated Plastic 
With A Million Uses’”’ is the title of an eight- 
being offered by 
1056 Beech 


page reprint currently 
National Vulcanized Fibre Co., 
t., Wilmington 99, Del. 

The article tells how, 
years, manufacturers in all industries have 
found new and important cost-saving uses for 
this versatile cellulose plastic material. It 
covers the physical and chemical properties 
of the many grades (including commercial 
fibre, bone fibre, electrical insulation and 
trunk fibre) as well as fabrication methods 
such as drilling, blanking, forming, piercing, 
and lathe turning. Also contained in the 
reprint are 10 illustrated case histories show- 
ing how vulcanized fibre solved design and 
manufacturing problems for companies in 


for more than 80 


various industries. 


Carbide Dies 

4 48-page booklet on carbide dies published 
by Oberg Mfg. Co., Inc., Tarentum, Pa., 
illustrates and explains how the firm’s carbide 
die experience and craftsmanship can help 
solve tooling-up problems when high produc- 
tion, critical tolerances and part quality are 
at stake. 

The booklet discusses the company’s 
“Package Program’ which consists of a 
study of the production problem, design and 
building of the die, construction of precision- 
engineered auxiliary tooling, and production 
proving of the complete tooling in Oberg’s 
own presses before shipment. Separate 
sections provide detailed information on dies 
designed to solve specific problems; special 
features for best performance of carbide dies; 
calculations to determine blanking and 
stripping pressures; sharpening-wheel selec- 
tion; lubrication of dies and material; 
general care of carbide dies; and carbide 
characteristics. 
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Tew MORLIFE* CLUTCHES 
and CLUTCH PLATES Give— 


“MORLIFE clutch 
has gone 851 
hours without 
slipping or 
adjustment.” 


“MORLIFE clutch 
going strong 
after 1695 hours, 
working in 
sand.” 


*“*MORLIFE 
clutches last 950 
hours longer, 
without adjust- 
ment,” 7 


“MORLIFE clutch 
needs adjust- 
mentoncea 
month, instead 
of daily.” 


MORE Clutch Life (400% MORE) 


MORE Torque Capacity (100% MORE) 
MORE Heat Resistance (50% MORE) 


“*MORLIFE re- 
quires lighter 
handle pull and 
one tenth the 
adjustments.” 


These new ROCKFORD Clutches and Clutch Plates have been 
developed by ROCKFORD Clutch Engineers to take full ad- 


vantage of recently discovered facing material. Actual field 
tests on heavy duty equipment have resulted in adoption of 
MORLIFE clutches by builders of tractors, earth movers, 


“MORLIFE pulls 
harder and lasts 
six to ten times 
longer.” 


graders, shovels, cranes, trucks, oil field equipment and 
power units. For information how these new Rockford MOR- 


LIFE Clutches will improve the operation and increase on- 
the-job hours of heavy duty machines, write Department E. 


‘Won't buy a 
unit thet isn't 
equipped with 
Durable MOR- 
UFE clutch.” 


ROCKFORD Clutch Division n0-ee 


1307 Eighteenth Avenue, Rockford, Illinois, U.S.A. 


eC800C068 


Rotary Transfer Machines 


Ferguson Machine & Tool Co., PO Box 
5841, St. Louis 21, Mo., has issued a 24-page 
Catalog 301 giving load ratings and dimen- 
sions of more than 150 standard high speed 
“Intermittor” index tables with many in 
stock for immediate delivery. 

The line, including dial sizes ranging from 
12 to 120 in. with from 4 to 36 stations, 
features extreme precision without auxiliary 
locking methods, production speeds up to 
30,000 pieces an hour and at least 8000 hr 
operation without maintenance. The com- 
pany says standard power assemblies, stands 
and control panels may also be ordered from 
stock to form a complete rotary transfer 
machine for automatic assembly. 


Control Valve Bulletin 


Three- and four-way directional control 
valves built by The Oilgear Co., 1560 W. 
Pierce St., Milwaukee 4, Wis., for fluid power 
systems up to 3000 psi, are described in this 
new 16-page Bulletin 80300. 

Included are details of the valve body 
construction and the functions of standard 
and special plungers. A wide choice of 
plungers and flanges is offered in the four 
styles of operators, mechanical, manual, 
hydraulic and solenoid pilot. Each style is 
described and the type designation, dimen- 
sions and J. I. C. symbols are included. A 
page on custom-built valves illustrates special 
direction control problems. 
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Machine Design 
NGINE E RS > Toolholders, awe Inserts - 


Tie in with the fast-growing 
electronic computer field! 





APPLY your engineering ability to 
a stimulating position at IBM, 
where your growth is virtually un- 
limited. 


IBM OFFERS YOU MORE: 
First, a career in what is perhaps the 
one “unlimited” field in electronics 
IBM is builder of the world’s largest 
computer! 


Second, the vantage ground of IBM 
leadership. 

IBM leadership is based on a record 
of solid achievement and growth. 
During 1955, IBM announced a 
major data processing improvement 
on the avérage of every two weeks 
IBM Engineering Laboratory per- 
sonnel increased five-fold in the 
past five years! 

Third, excellent salaries and bene- 
fits. 

Personnel turnover is less than one- 
fifth of the national average! 


Fourth, advancement based solely 
on merit. 

IBM engineers work in small teams, 
where individual contributions are 
quickly recognized and rewarded! 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 
TIME EQUIPMENT 
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PRODUCT DESIGN 

Develop complex, high-speed mech- 
anisms, gear trains, cams, linkage 
systems. 

Design packaging for unitized and 
miniaturized assemblies and printed 
wiring. 

Evaluate functional performance of 
mechanical units by measuring mo- 
tion, stress, strain, shock, etc., with 
oscilloscope, stroboscope, strain 
gauge, high-speed photography and 
other precision techniques. 


TOOL DESIGN 

Analyze tooling requirements and 
design new tools for production and 
assembly of precision parts. 


MANUFACTURING 
RESEARCH 

Develop new methods for produc- 
tion of complex precision parts. 


Develop automated production as- 
sembling and testing machinery. 


If you are interested in consider- 
ing these opportunities, write, de- 
scribing your background, to W. M. 
Hoyt, IBM, Room 507, 590 Mad- 
ison Avenue, New York 22, N. Y. 


IBM Laboratories and Manufactur- 
ing Plants are located in Pough- 
keepsie, Endicott and Kingston, 
N. Y., and San Jose, California. 





INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 








NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


KEEP 
INFORMED 





Vascoloy-Ramet Corp., Waukegan, IIl., 
has issued a 24-page catalog No. VR-437 
describing its line of toolholders and carbide 
inserts. 

The catalog covers positive and negative 
rake toolholders utilizing throw-away inserts 
and negative rake toolholders using standard 
inserts up to 1'/, in. long. The firm says 
these toolholders handle an estimated 90 per 
cent of all machining operations. Both 
carbide and ceramic inserts can be used. 
Illustrations of various styles of toolholders 
to replace standard brazed carbide tools plus 
physical dimensions, prices and ordering in- 
formation for toolholders and square, trian 
gular and round carbide inserts are included. 


Bulk Conveyor 


A 12-page folder on the design and use ot 
conveyors for handling bulk materials and 
containing engineering data and actual in-use 
installation information on several types of 
bulk handling conveyor systems can be 
obtained from Jervis B. Webb Co., Dept. 
NLP, 8951 Alpine Ave., Detroit 4, Mich. 
Ask for Bulletin 455. 


Limit Switches 

Bulletin 356 on machine tool limit switches 
describing 19 contact arrangements available 
with seven Loxswitch models, is to be had 
from R. B. Denison Mfg. Co., 102 St. Clair 
Ave., N. W., Cleveland 13, Ohio. 

The direction of lever movement, direction 
of spring return, and normal and operated 
circuits for each position is given in table 
form. The brochure shows a cutaway draw- 
ing of the new Loxswitch heavy duty oil 
and water tight models which meet the new 
NEMA 12 specification. Comparative sta- 
tistics are also given of the three leading 
machine tool limit switches based on in 
dependent laboratory tests, together with a 
report on a test conducted on the szme makes 
of switches 


Lubrication Systems 


An illustrated bulletin, No. 1450, describ- 
ing Dravo-DeLaval lubrication and coolant 
systems has been prepared by Dravo Corp., 
Fifth and Liberty Ave., Pittsburgh 22, Pa. 

The four-page bulletin contains several 
pictures of typical installations and a diagram 
ofamilllubrication system. The systems are 
custom designed to supply the correct amount 
| of lubricant to the right place at the proper 
temperature and pressure to meet specific re 
quirements of lubrication and cooling. The 
firm states that the systems provide maxi- 
mum protection at vital gear meshing points 
| and bearing surfaces. The bulletin also 
| describes the company’s Unilube Units, which 

are compact, packaged lubrication systems 

designed to meet the need for an economical 
full pressure feed lubrication system in 
capacities up to 50 gpm. 
The bulletin, No. 1450, may be obtained 
| from Dravo Corporation. 
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Slide Valve 


Data Sheet Ub, from Allen-Sherman-Hoff 
Co., 259 E. Lancaster Ave., Wynnewood, 
Pa., describes the company’s line of univer- 
sal slide valves, designed especially for use in 
pipeline transporting solid materials in 
liquids. 

The four-page sheet describes a design of 
slide valve which provides straight through 
flow in the open position with full pipe diam- 
eter. Details of construction are covered in 
text and illustrated, together with operating 
mechanisms for manual or power operation. 
Line diagrams with dimension tables give 
pertinent size data for various models. 


Plastic Piping 

A 12-page catalog, illustrating and describ- 
ing its line of corrosion-resistant polyethyl- 
ene and polyvinyl chloride pipe, tubing, 
ducting, valves and fittings for industrial 
applications has been released by the Ameri- 
can Agile Corp., Box 168, Bedford, Ohio. 

Information includes a summary of pipe 
materials in comprehensive form; an 
explanation of fabricated pipe fittings; 
details on larger dimensions of cast pipe; 
properties of pipe materials; and a listing of 
available literature offered by the company. 


1/4, 1/3, 1/2 hp; low head (up t 
TYPE PN 30 ft.); cupasities up to 60 —_ 


This DESIGN 





NEW 
EQUIPMENT 


Vibration Control 

A new bulletin issued by T. R. Finn & Co., 
Inc., describes the basic theory of vibration 
isolation and shock absorption. It describes 
various types of machinery vibration, gives 
basic data, formulas and graphs that enable 
the reader to recognize his own problem, and 
reviews practical methods of shock vibration 
and control. Copies of the bulletin, SVC-55, 
may be had by writing to T. R. Finn & Co., 
Inc., Industrial Div., 200 Central Ave., 
Hawthorne, N. J. 


Stainless Steel Castings 


A designation chart, Bulletin 156-H, for 
heat resistant stainless steel castings has 
been prepared by Empire Steel Castings, Inc., 
Reading, Pa., to correlate the ACI designa- 
tions with corresponding AISI type numbers 
and ASTM designations. 

The chart also gives the percentage of 
principal alloying elements in the seven heat 
resistant stainless types which it covers. 
Additional information includes _ typical 
mechanical properties of these types, notes 
on their application, and a chart of some 
typical high-temperature properties of several 
heat resistant alloys. Creep stress data are 
included. 
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Unit Heater Bulletin 


Latest improvements, specifications, and 
complete performance data for Herman 
Nelson horizontal and vertical unit heaters 
have been written into a new 36-page product 
bulletin by American Air Filter Co., Inc. 


Bulletin No. 700A includes hot water and 
steam performance tables, dimensions, selec- 
tions, applications, descriptions of cabinets, 
elements, motor mountings, fans and acces- 
sories, controls, suggested layouts, piping 
diagrams, and other technical data. It is 
available from American Air Filter Co., 
Inc., 215 Central Ave., Louisville, Ky. 


Wire Rope Manual 

A revised edition of Jones & Laughlin 
Steel Corporation’s manual on wire rope has 
been completed and is now available. This 
96-page manual entitled “Wire Rope is a 
Machine” contains extensive information on 
the selection, installation, and best operating 
practices for wire rope. 

Included in this revised edition is new 
material on the applications of JalKlamps 
and JalFlex slings. Copies of this manual 
can be secured by writing Wire Rope Div., 
Jones & Laughlin Steel Corp., Muncy, Pa. 


One or a truckload from two 
big factories at Indianapolis, 
Indiana or Los Angeles, Calif: 





This AVAILABILITY 


: PEERLESS PUMP DIVISION 


® t Food Machinery and Chemical Corporation 

YC p UM Pp : 301 West Avenue 26, Los Angeles 31, California 
Please send Bulletin No. B-2300 

describing economical Fluidyne pumps. 


...then you wanta 


PEERLESS TYPE PN 
A LOW HEAD PUMP WITH HIGH EFFICIENCY 


A HIGH QUALITY PUMP WITH A LOW PRICE TAG 

PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 

Factories: Indianapolis 8, Ind. and Los Angeles 31, Calif., Offices: New York; Indianapolis, 


Chicago, St. Louis, Atlanta, Lubbock and Plainview, Texas; Fresno, Los Angeles, 
San Francisco, Phoenix, Albuquerque. Consult Your Local Telephone Directory. iim 
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Fairchild Engine Division’s 
New Plant and 
Gas Turbine Laboratory 
present 


OUTSTANDING ENGINEERING 
OPPORTUNITIES 


Fairchild Engine Division is now expanding its engineering staff in its new 
plant and Gas Turbine Laboratory at Deer Park, Long Island, New York, 
and there are outstanding positions available for experienced engineers. 


Investigate these opportunities: 


MECHANICAL DESIGN ENGINEERS 


For mechanical design of turbojet engines and components, and to conduct 
preliminary design study investigations on gas turbine engines. 


MECHANICAL DESIGN ANALYTICAL ENGINEERS 


To work closely with design engineers and to make recommendations as a 
result of analytical studies, with respect to stress analysis of lightweight 
rotating machinery, vibration analysis, cycle analysis investigations, analysis 
of mechanical component functionings and general structural problems. 


RESEARCH ENGINEERS 


Advanced degree, preferably in the fields of applied physics, chemistry, 
aerodynamics or applied mechanics. Also: engineers with supersonic aero- 
dynamics background with high speed aircraft or wind tunnel testing. 


INSTRUMENTATION ENGINEERS 


Electronic-Mechanical Instrumentation Engineers for mechanical and aero- 
dynamic testing. Electronic background essential for automatic data systems. 


DEVELOPMENT ENGINEERS 


Aeronautical and Mechanical Engineers to plan, supervise and conduct de- 
velopment test programs with gas turbine engines and components. 


EQUIPMENT ENGINEERS 


Familiar with mechanical test equipment design, including high speed rotating 
machinery and equipment. 


ENGINE VIBRATIONS ENGINEERS 


To determine means of measuring stress and shock loads in test articles. 
Area of operations is concerned with turbine engine vibration characteristics 
associated with high speed rotating parts subject to high temperatures and 
high stress loads. 

And, Engineers with experience in other allied mechanical or aeronautical fields 
such as: 


Compres:.r Aerodynamic Designers; Performance Analytical Engineers; 
Engine Controls Engineers; Test Engineers; Equipment and Product Drafting 
Checkers, and Mechanical Design Layout Men. 


Please Contact Felix Gardner 


=FAIRCH ILD 


ENGINE DIVISION - DEER PARK, L. I. 


A Division of Fairchild Engine and Airplane Corporation 


WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 
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Lubrication Guide 


A 20-page, lubrication guide offered by 


Waterbury Farrel Foundry & Machine Co., 
Waterbury, Conn., covers lubrication systems 
and requirements of all machinery built by 
the firm’s four divisions Equipment covered 
includes bolt, nut, screw and rivet ma- 
chinery; power presses; wire, rod and tube 
machinery and rolling mill machinery. 

The guide, extensively illustrated, ex- 
plains in detail the following systems used 
singly or in combination: circulation oiling, 
centralized pressure lubrication, bath-splash 
oiling, centralized gravity feed and hydraulic 
systems. Text describing each system is 
accompanied by photos of typical machines 
employing the particular system. 


Plastic Products Brochure 


A new brochure covering R/M plastic 
products made of ““Teflon”’ and ‘“‘Raylon” has 
just been released by Plastic Products Div., 
Raybestos-Manhattan, Inc., Manheim, Pa. 

In addition to furnishing complete informa- 
tion on the chemical, electrical and mechani- 
cal properties of “Teflon” and “Raylon,” it 
also provides complete specifications on the 
various sizes in which sheets, tape, molded 
and extruded rods and tubes of “Teflon” and 
“Raylon” are available. It suggests, too, 
typical applications where these products 
will provide excellent service to the user. 


Pre-Cast Insulated Stack 

A comprehensive 80-page literature file 
on pre-cast insulated stack is now available 
to architects and engineers on request from 
Van-Packer Corp., Bettendorf, Iowa. 

This bound file is indexed into 4 categories: 
general information; specifications and order- 
ing data; installation instructions, including 
buying methods; and performance and 
physical characteristics. The first category 
includes detailed description, advantages and 
photos of the stack. Thirty-two pages of 
test data are included in the fourth category. 


Self-Operating Regulator 

A new bulletin on the Cash Standard 
Stacon series self-operating temperature 
regulator is now available from A. W. 
Cash Co., PO Box 551, Decatur, Ill. The 
regulator is recommended by the company 
for steam, water, gases and all fluids not 
corrosive to brass. 

It operates on a liquid filled thermostatic 
system, either direct or reverse acting. The 
direct acting model is designed for applica- 
tions on hot water heaters, tanks, kettles, 
plating tanks, bottle and can washers, dryers, 
metal parts washers, degreasers, ovens and 
fuel oil heaters. The reverse acting model 
serves such operations as jacket cooling 
(for compressors, diesel and gas engines) 
brine circulating and process cooling. A new 
bulletin contains such data as weights and 
dimensions, pressure and temperature ratings 
accessories, construction and performance 
characteristics. 
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Did you know that 


The 


Engineering 
Sacielies 


Lilrary 
can serve you by air mail 
and air parcel post? Over 
170,000 engineering texts, 
and files of every worth- 
while periodical are avail- 
able for further research to 
meet your specific needs— 
patents, design, research, 
construction, and manage- 
ment problems. Charges 
cover only the cost of the 
services and represent but 
a fraction of the vaiue you 


will receive. 


The Engineering Societies Library 


29 West 39th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 


Please send me informa- 
tion pamphlet on services 
available, how air mail can 
expedite them, and their 
cost. 


Se ct aeeanaeeanaar 
EEE Sere ges Bier 


SR. is ce deeteenscbdewe 
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Hydromatic Valve 

Cochrane Corp., 17th St., Philadelphia 32, 
Pa., announces Publication 5813, describing 
hydromatic valve used in the control of 
demineralizers, Zeolite softeners, dealkalizers 
and pressure filters. 

The valve was developed to eliminate the 
complicated nest of individual valves re- 
quired for the control of the various stages of 
service, backwash, regeneration, rinse and 
return toservice. The valve can be operated 
either automatically or manually. The 
publication describes the design features, 
operation and advantages the hydromatic 
valve offers operators of ion exhcange 
equipment. 


Power Transmission Equipment 


A line of power transmission equipment, 
including flexible couplings, variable speed 
pulleys and transmissions, universal joints 
and motor bases, is described in a 12-page 
illustrated technical brochure issued by 
Lovejoy Flexible Coupling Co., Dept 
MXN, 4800 W. Lake St., Chicago 44, Ill. 

Information operating data, 
horsepower ratings, sizes and types for vary- 
ing working conditions. Flexible couplings 
are of the non-lubricated type. Light-duty 
types use spider-type cushions, while those 
in the medium and heavy duty range utilize 
individual load cushions. Special types 
feature radial removability, direct connection 
to engine flywheel, brake drum flange and 
units bored for taper lock bushings. Hp 
ratings are from fractional to 3,000. Torque 
(static) ranges from 1!/2 to 5,100 ft-lb. 


includes 


Aircraft Accessory Systems 

Stratos Div. of Fairchild Engine and Air- 
plane Corp., Bay Shore, Long Island, N. Y., 
has issued an illustrated, four-page booklet 
on its accessory systems for basic aircraft 
services. 

The booklet describes, with model numbers 
and pictures, pressurization and air condi- 
tioning systems, high and low pressure com- 
pressors, valves and controls and a complete 
group of pneumatic accessories. 


Floor Armors 

A 12-page specification and installation 
manual illustrating the latest methods for 
prolonging the life of industrial floors with 
Hexteel and Floorsteel has been published 
by the Klemp Metal Grating Corp., 6615 
South Melvina Ave., Chicago 38, Ill. Hex- 
teel and Floorsteel are the firm’s heavy duty 
steel floors armors. Hexteel is a rigid sur- 
face armor; Floorsteel is a flexible steel 
armored mesh. 

The new manual is a specialized report con- 
taining several pages of data tables, filler 
weights, specifications; illustrated installa- 
tion procedures and various specialized uses 
of the armors in such industries as the oil, 
chemical and railroads. 


| 











POWER 


Atomic power, we feel, offers 
outstanding opportunity for an 
engineer or scientist to grow 
professionally. It’s new enough 
so that the work is challenging; 
still it’s well enough established 
so that a capable man can make 
real progress. 

If you are interested in a 
non-routine position that will 
use all of your education and 
experience, we suggest you in- 
vestigate the future with the 
leader in Atomic Power. At 
Bettis Plant, there are select 
positions open for specially 
qualified: 


@ PHYSICISTS 

@ MATHEMATICIANS 
e METALLURGISTS 
@ ENGINEERS 


Write for the booklet ‘“Tomor- 
row’s Opportunity TODAY” 
that describes opportunities in 
your field. Be sure to indicate 
your specific interests. 





Write: Mr. A. M. Johnston 
Dept. A-43 
Westinghouse Bettis Plant 
P. O. Box 1468 
Pittsburgh 30, Penna. 


BETTIS PLANT 
Westinghouse 











FIRST IN ATOMIC POWER J 
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Bridge Instruments 

A bulletin covering the company’s Dyna- 
master electronic potentiometer and bridge 
instruments for recording and controlling, 
has been published by Bristol Co., Water- 
bury 20, Conn. 

The two-color bulletin gives details of the 
instrument and its components and the 
principles of operation. Full specifications 
are listed for the various models of recorders, 
and automatic controllers available. These 
include 3 and 12-in. strip-chart and 12-in. 
round-chart recorders, and both air and elec- 
tric control models. Single and multiple 
variable recorders are listed, as well as a 
new high-speed recorder. 


Welding Directory 

Lincoln Electric Co., Cleveland 17, Ohio, 
has revised its “‘Weldirectory for Mild Steel 
and Low-Alloy High-Tensile Steels” (SB- 
1351) toinclude newest iron powder and other 
electrodes. This bulletin provides a descrip- 
tion of each electrode, its physical properties 
and chemical composition, recommended 
welding procedures, an operator’s reference 
table, and a list of typical applications for 
each electrode. 


Electric Brakes, Clutches 


Warner Electric Brake & Clutch Co., 
Beloit, Wisconsin has announced the avail- 
ability of an eight-page bulletin Form WEB- 
6212, which describes the firm’s line of elec- 
tric brakes and clutches. 

Included in the bulletin are specifications 
for primary electric brakes, clutches, and 
clutch-brakes; fractional horsepower RF 
electric brakes, SF electric clutches and 
clutch-couplings; and integral horsepower 
electric brakes and clutches. Also included 
is information on controls and packaged 
electric motor brakes. 


Power Transmission 

A new engineering catalog covering the 
firm’s line of mechanical power transmission 
products is announced by Dodge Mfg. Corp., 
Mishawaka, Ind. Imprinted copies for key 
personnel are being furnished to industries by 
authorized distributors of the firm. 

The catalog contains 328 pages of informa- 
tion on products, including sectional draw- 
ings, dimensions, weights, prices, applica- 
tion details and engineering tables. Eight 
pages are devoted to a detailed index of all 
material in the catalog. 


Vibratory Equipment 

Eriez Manufacturing Co., Erie Pa., is 
offering a six-page, two-color folder describ- 
ing its recently announced new type of elec- 
tro-permanent magnetic vibratory equip- 
ment. 

Called Hi-Vi, the new line of equipment 
consists of vibratory feeders to feed bulk 
materials at carefully controlled rates of 
speed and unit vibrators to speed and 
assure the flow of materials from bins and 
hoppers. The brochure describes the new 
design which incorporates a lifetime per- 
manent Alnico magnet and an a-c electro- 


magnet. Noseparate rectifier is needed. 


Filter Bulletin 

Filters for raw water, light process liquids, 
and centralized coolant systems are described 
in the revised bulletin No. 052 on Flo-Klean 
filters, available from Cuno Engineering 
Corp., Meriden, Conn. 

These filters can handle up to 15,000 gpm 
in a single unit and can filter down to.0025 in. 
They are continuously and automatically self 
cleaning, require minimum maintenance and 
occupy small floor area. 
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SILI-CONE PROVES REAL COOL 


-«» FOR JET AIRCRAFT EQUIPMENT 





IN SPITE OF GRIT 
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This Dow-Corning 301 thermal barrier for jet aircraft accessories 
was developed by Acushnet for a well-known aircraft accessories 
manufacturer. The idea was to attain a part that would provide 
maximum physical properties at temperatures over 800°F. 
Designing and constructing a preform overcame the high bulk factor 
of the compound. Thorough testing of the original mold under 
various temperatures and pressures provided necessary information 
in curing Dow-Corning 301 compound. Test results enabled Acush- 
net engineers to design and construct a compression mold of 
hardened steel that made this part possible. 
Pioneers in the advanced mold techniques and custom com- 
pounding of silicones, Acushnet now offers you immediate 
technical assistance in the molding and finishing of silicone 
resins. 
What's Your Shape? 

Send for Acushnet “Silicone Rubber Brochure.” 


Aeushnat) ACUSHNET PROCESS COMPANY 


coe Precision Molded RUBBER, SILICONES -“APCOTITE” BONDING 
Address all communications to 752A Belleville Ave., New Bedford, Mass. 





DON’T LEAK! 


EXCLUSIVE ECCENTRIC ACTION 


squeezes the resilient plug-face against the seat—sealing 
shut around particles in the flow that cause leaking in ordi- 
nary valves. In opening the valve, the first fractional move- 
ment of the lever lifts he a plug free from the seat and the 
plug swings out of the way smoothly, easily, with only a 
quarter-turn of the lever. There's no inding! No friction! 
No lubrication! Write for details. Representatives in all, 
principal cities. 


DeZURIK 


SHOWER CO. 
Sartell, Minn. 
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real engineering opportunities 


are in DENVER, Colorado with the Martin Company... 


where the creative challenge of exploring the problems of space 
is blended with the advantages of living in the heart of one 

of America’s most popular vacation lands. Martin invites 
Aeronautical, Mechanical, Electrical and Structural Engineers 
and Technicians as well as Mathematicians and Physicists 

to accept this challenge and write to Emmett E. Hearn, 

Dept. C-5, P.O. Box 179, Denver 1, Colorado. 
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This equation is one of the many in daily use by 


dt* 


engineers at AUTONETICS— pioneers in the impor- 
tant business of electro-mechanics. They employ 
it as a step in the design of automatic flight con- 
trol equipment for supersonic aircraft. New light 
is shed on the meaning of equations such as this in 
the AuTonetics Flight Control simulation labora- 
tory —one of the best equipped in the country. 

Furthermore, AUTONETICS engineers check their 
findings under actual operating conditions. They 
completely proof test and make final systems 
analysis with airplanes that are in readiness for 
every phase of actual flight test. 

AuToNetics’ 2500 man engineering department 


AUTOMATIC CONTROLS MAN 
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organized 10 years ago—has full capability in 
research, development. design. manufacture and 
test of complete systems in data processing, inertial 
guidance, autopilots. armament controls, com- 
puters (analog and digital) and other special 
products. 

For more detailed information, or for employ- 
ment in any one of gg ——o please write: 
AuTonetics, Dept. ME - 12214 Lakewood 


Blvd., Downey, ~<a oO. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, IN 


HAS NEVER BUILT BEFORE 


MECHANICAL ENGINEERING 











Dumore Precision Tools, Racine, 
Wisconsin, uses 4 Waldes Truarc 
Retaining Rings in their versatile new 
automatic drill unit. Machining 
operations have been eliminated, 
assembly simplified. 

Great labor savings have 

resulted from use of 

Truarc rings. 


ion. Alternate method would require at least two addi- 
tional machining operations. Bowed Truare ring takes up 
accumulated tolerances resiliently. 























4 


A Single Waldes Truarc External Retaining Ring (Series 
5100) acts as shoulder, holds the lever in position. Labor 
savings are tremendous—a simple groove cutting operation 
replaces turning a shoulder, grinding and polishing. 


Easy assembly is assured by use of one Waldes Truarc 
Bowed Ring (Series 5001) to lock the bearing to the piston 
assembly. When unit is to be used in tapping applications, 
entire spindle assembly can be removed without disassembly. 


Whatever you make, there’s a Waldes Truarc Retain- different sizes within a type...5 metal specifications 


ing Ring designed to improve your product...to save 
you material, machining and labor costs. They’re quick 
and easy to assemble and disassemble, and they do a 
better job of holding parts together. Truarc rings are 
precision engineered and precision made, quality con- 
trolled from raw material to finished ring. 

36 functionally different types...as many as 97 


and 1 4different finishes. Truarc rings are available from 
90 stocking points throughout the U.S.A. and Canada. 
More than 30 engineering-minded factory represent- 
atives and 700 field men are available to you on call. 
Send us your blueprints today...let our Truarc engi- 
neers help you solve design, assembly and production 
problems... without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


7 tale Mh iol aiial-h Muot-be-tlole ME 10) ol oll taal Jah is 
Ca Waldes Kehinoor, inc. 47-16 Austel Place,1.1.C.1,0.¥. 
WALDES Please send the new supplement No. 1 which 
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(Please print) 
RETAINING RINGS 


IALDES TRUARC Retaining Rings, on Tools, Pliers, soetomare and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
Lar 761; 2,416,852; 2,429,92 428,341; 2,439,785; 2,44 1,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2.491.310; 2308.08 
2'544,631; 2,546,616; 3547263; i5s8 704; 2,574,034; 2'577,319; 2.595, ‘787, and other U. S. Patents pending. Equal patent protection established in foreign countr! 
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HOW USS “T-1" STEEL 
IMPROVES THESE PRODUCTS... 


... Lops off 1,047 Pounds 


Trays for ore clean-up buckets need tremendous resistance to 
impact, abuse and abrasion. Blaw-Knox Company, Pittsburgh, Pa., 
found that they weigh half a ton less, and cost less to fabricate when 
made from USS “T-1” Steel plate instead of heavy steel castings 


... 934 Easier Welds 


This printing press bedplate, manufactured by Graver Tank 
& Manufacturing Co., Inc., must be welded in 534 places 
High alloy steel with the needed strength was very difficult 
to weld. But USS “T-1” Steel is easy to weld . . . and has 
the needed strength to keep these bedplates, used on high- 
speed printing presses, as lightweight as possible. 

















... Saves $18,043 


In structures like this, which are steel bellows that flex up- 
and-down and sideways, large thermal expansions can 

accommodated. These expansion bellows surround struts 
which support a large axial flow compressor rotor. The bel- 
lows are connected from the compressor stator to the founda- 
tion. Westinghouse Electric Corporation switched to USS 
“T.1” Steel... promptly cut not only the cost of machining 
and welding, but also cost of the steel itself—saved $18,043. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


... Three Ways Better 


International Nickel Company of Canada expects USS “‘T-1” 
Steel to increase the service life, to reduce the maintenance, 
and lower the long-term cost of ore cars like this one; because 
“T-1” Steel has far greater strength, toughness, and resist- 
ance to abrasion than steel used previously. The car builder, 
Canadian Car and Foundry Co., Ltd., has had no difficulty 
fabricating this very strong alloy steel. 


HOW USS “T-1" STEEL 
CAN HELP YOU 


The great strength and toughness of USS “T-1” Steel 
(90,000 psi. minimum yield strength) helps you to in- 
crease the capacity and durability of power shovel 
buckets and storage tanks without increasing weight. 


Its excellent weldability enables you to fabricate large 


equipment out in the field without heat treatment .. . 
thus, reduces fabricating and shipping costs and speeds 
up construction. 

Its unusual toughness at sub-zero temperatures helps 
you to lengthen service life of equipment that must take 
impact, abrasion, and abuse in all weather. 

USS “T-1” Steel also gives you good creep rupture 
strength to 900° F. It often can be substituted for more 
expensive steels that are more difficult to fabricate. 
There is a place for ““T-1” Steel somewhere in your de- 
signs. Write, wire, or phone for more information. 
United States Steel, Room 5386, Pittsburgh 30, Pa. 


+ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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For all types of dynamic measurements 


BRUSH INSTRUMENTS GIVE 


YOU COMPLETE FACTS IN WRITING 


In machineability test at Monarch Machine Tool 
Company, a complete written answer to the test 
problem is available before the spindle comes to rest. 


BRUSH ELECTRONICS 


3405 Perkins Avenue, Cleveland 14, Ohio 


Brush Instruments record the facts you need at 
once—force, stress, strain, torque, or other mech- 
anical or electrical variables. For example,the 
chart above provides Monarch Machine Tool 
Company with important answers on the metal 
cutting process... answers obtained quickly and 
accurately with a minimum of engineering time. 


Monarch has set up a Machineability Test Lathe 
equipped with dynamometers to measure cutting 
or vertical force and feed force. These values, as 
well as spindle speed and driving power, are im- 
mediately recorded by Brush Instruments as tests 
are going on. Thus cutting recommendations can 
be provided quickly for different requirements. 


Brush offers a complete line of electrically con- 
trolled direct-writing recording systems for test 
laboratory or portable field use that can help you 
in virtually any measurement problem. Get the 
facts from your Brush representative. Or write 
for booklet to Brush Electronics Company, Dept. 
P-7, 3405 Perkins Avenue, Cleveland 14, Ohio. 





BRUSH! OM PANY 


DIVISION OF 


CLEVITE 


CORPORATION 




















ELECTRONICS 
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These are Zallea Pressure-Balanced Expansion Joints. They pro- 
vide a sound engineering solution to the problem of absorbing 





De ae 


pressure thrust where a change in direction occurs, and it is 
not possible to anchor the elbow. 


Their operation is simple. Both expansion joints shown are 
designed to absorb axial and lateral movement in the inboard 
bellows. By means of tie rod action, the pressure thrust of the 
inboard bellows is balanced by the countermovement of the 
outboard bellows. This design is frequently used in piping con- 
nections to a turbine to eliminate the pressure thrust against 
the turbine casing. Many other applications may occur to the 
design engineer. 


An original Zallea design, these specialized joints are another 


example of our ability to develop, engineer and manufacture 
expansion joints to meet your specific needs. For information 
on standard types, or help with special expansion or piping 
problems, call in a Zallea representative. 


mo 8 tree 
__  — 








expansion 70ints 


ZALLEA BROTHERS, 820 LOCUST STREET, WILMINGTON 99, DELAWARE 


World’s Largest Manufacturers of Expansion Joints 
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Work Horse of Industry..since 1906 


The Terry Steam Turbine Company was 
incorporated in 1906 to manufacture 4 
workable and efficient prime mover that 
would operate with minimum mainte- 
nance. This prime mover was the solid- 
wheel turbine, which had been invented 
by Edward Clinton Terry a few years 
before. 

Although maintenance practice has im- 
proved vastly since then, the demand for 
the turbine has multiplied many times. 
Rising maintenance costs have actually 
increased the need for trouble-free oper- 
ation. 

Today, there are more Terry solid- 
wheel turbines in operation, and there are 
more built each year, than ever before. 
The explanation is simple. 

Here is a turbine with a virtually in- 
destructible wheel. Made of a single forg- 
ing of special composition steel, there are 
no separate parts to loosen or work out. 
As the only function of the blades is to 
form a series of pockets, any wear which 
may occur does not materially affect horse- 

wer or efficiency. 

Blades will not foul. They have large 
clearances and are further protected by 
the projecting rims at the sides of the 
wheel. As the side clearances are also very 
large, end play can do no harm. 

These are a few of the reasons why the 
Terry solid wheel turbine has been the 
work horse of industry — since 1906. For 
the full story, send for a copy of Bulletin 
S-116. 


THE TERRY STEAM TURBINE COMPANY 


TERRY SQUARE, HARTFORD 1, CONN. 







































1906 was the year this turbine 
was built in Terry’s plant. It is 
believed to be one of the first 
small direct-connected turbines 
built for commercial use in the 
United States. 


TT-1203 
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Held at 3000°F for five hours, these four brick, commonly recommended to resist high 
temperatures, show varying effects. Samples 1, 2, and 3 softened and slumped to 
different degrees, indicating loss of usefulness even below this temperature. Sample 4, 
a Mullfrax® electric furnace mullite refractory, is unaffected by the heat. 


fourth in a series... WEAT RESISTANCE 


Unusual Properties of Refractory Materials 


Heat Resistance — Exposed only to heat, Carborundum’s 
Super Refractories can actually be used with complete safety 
at temperatures above 3000°F. Long before such tempera- 
tures are approached, even high heat duty and super-duty 
firebrick lose much of their usefulness. That’s because they 
begin to soften several hundred degrees below their theoreti- 
cal safe limits. Not so Carborundum’s Super Refractories. 
Their strength and rigidity are maintained close to their 
theoretical limits. 

In practice, of course, you must contend with many more 
conditions than heat alone. Corrosion, thermal shock, load, 
abrasion, erosion, etc., are usually combined with tempera- 
ture. This combination of conditions may tend to lower heat 
resistance of refractories. That’s why a refractory cannot be 
selected solely on its ability to withstand temperature. It also 
explains the reason Carborundum offers so many specialized 
refractories. 

Heat resistance is thoroughly explored in the forthcoming 
issue of Carborundum’s new magazine “Refractories.” Send 
for your copy today. 


CARBORUNDUM 


Registered Trade Mark 


VALUABLE INFORMATION FOR USERS OF: 
REFRACTORIES @ CASTABLE CEMENTS @ POROUS PLATES AND TUBES 
CATALYST SUPPORTS @ OXIDE, BORIDE, NITRIDE AND CARBIDE 
HIGH-TEMPERATURE MATERIALS @ CERAMIC FIBER 


all in the new magazine “‘Refractories”’ 


———————-—MAIL THIS COUPON TODAY——————- 


Dept. 176, Refractories Division 


The Carborundum Company, Perth Amboy, N. J. 


Please send me the forthcoming issue of ‘‘Refractories.”’ 
Name Title 
Company 


Street 





City 





Convair announces very special and immediate opportunities for experienced 


ELECTRONICS ENGINEERS DYNAMICS ENGINEERS 
AERODYNAMICS ENGINEERS STRUCTURERS ENGINEERS 
FLIGHT TEST ENGINEERS 
within a new division currently being formed for the design, development and construction 
of the intercontinental ballistics missile - THE ATLAS! For information 
concerning new engineering positions related to this tremendous project, 
please write at once. Address correspondence, including resume to: 
Mr. H. T. Brooks, Engineering Personnel, Department 619 


CONVAIR 


GD A Division of General Dynamics Corporation Y 


3302 Pacific Highway + San Diego, California 
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Wolverine com- 
mercial straight length tubing is available in a wide range of 
sizes and tempers in both copper and aluminum. 


Wolverine Trufin*—the integral finned 
tube—boosts heat transfer performance. Available in 
copper, aluminum, steel and in a bimetallic form. 





YOUR 
BUY WORD 


ta Copper 


includ h i beading, 
janes Seine, Sapating; sale ecce wo LV E R i N E %, Operation. 


Wolverine is equipped to make simple 
or complex bends to customer speci- 
fications. Other fabrication services 


ing, etc. 


Wolverine copper-to-aluminum con- 
nectors permit the use of both metals in the same refrigeration 
system—are available in %” and 6” tube diameters. 


Here are six copper tube ideas—each designed to 
do a vital job in your product—each designed to 
save you time and money. All of them result from 
Wolverine’s years of metalworking experience, 
constant research, and the imagination of skilled 
engineers. All products typify creative Tubeman- 


ship in action. 


When your specifications call for copper and 


Wolverine’s Copper Spun End Proc- 
ess** produces one-piece tubular- 
shaped parts in one fast, economical 





Wolverine Capilator*, copper capillary tube, assures pre- 
cision metering of liquids, gases and air. 


copper-base alloy tubing and tubular-shaped parts, 
remember Wolverine as your “buy” word. Remem- 
ber, too, that Wolverine also manufactures a com- 
plete line of aluminum tube products as well. 
Wolverine’s General Products Catalog has the 


complete story. Write for your copy today. 


Wolverine Tube, 1483 Central Ave., Detroit 9, Mich. 


*REG. U.S. PATENT OFFICE 


** A PATENTED PROCESS RE. 


“There 12 a difference in tubing aud “Jubemanshif ts that difference! 





CANADA VULCANIZER 
& EQUIPMENT CO.. LTO 
FOREST INDUSTRIES DIVISION 


DIVISIONS OF 

eaouets mack, we. WOLVERINE TUBE 
CALUMET DIVISION 

WOLVERINE TUBE DIVISION Gp Division of Calumet & Hecia, inc. 


GOODMAN LUMBER CO 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK. 
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| WHY Falk Motereducers 


give better service—have longer life 


Here is the “inside story” behind the all-steel All-Motor type FALK Motoreducer's 
universal reputation as a gear drive unmatched in quality, efficiency, depend- 
ability, ease of maintenance and long life. These “In-built” factors are— 


] ALL-STEEL HOUSINGS. Rugged, strong, 

rigid...all parts are manufactured from 
heavy steel plate, formed and welded 
in the Falk Weld Shop. 


LARGE OVERHUNG LOAD CAPACITY. 
Large shafts, oversize bearings...rigid 
mountings with wide bearing spans to 
handle maximum applied loads. 


PRECISION GEARING. Heat-treated alloy 
steel gearing, precision cut and shaved 
after heat treatment to eliminate dis- 
tortion. Quiet, crown-shaved pinions. 


6 


EXTRA-CAPACITY GEARING. Special 
extra-capacity gear-tooth form with 
larger contact area gives greater 
strength, higher load-carrying capacity. 


SEALED HOUSINGS. Splashproof, dust- 
proof, oil-tight construction. Dual closures 
and one-way vents keep oil in, dust and 
moisture out. 


POSITIVE LUBRICATION. Large sump 
capacity...oiltight construction assures 
clean lubricant...revolving elements lu- 
bricated by direct dip. 


When you buy or specify the All-Motor type FALK Motoreducer, you get all these — 
plus the tremendous advantage of full interchangeability of motors. Switch motors 
as desired—vuse any make, style or type of standard foot-mounted motor within 
the unit's AGMA rating—with a minimum of difficulty or “down time.” 

Available in sizes up to 75 hp—with or without motor—from convenient factory, 
field or distributor stocks, from coast to coast. Write for Bulletin 3100. 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


+e. good name 
in industry 


MANUFACTURERS 


@ Motoreducers 

® Speed Reducers 

© Flexible Couplings 

®@ Shaft Mounted Drives 











60,000 HOURS WITHOUT A FAILURE! 


Sixty thousand hours is a lot of hours—but 
the FALK Motoreducer in the unretouched 
photo above has served that long without 
failure or need of repair. 

This 3 hp unit is one of over 60 FALK 
Motoreducers in daily service in an Eastern 
plant of a large milling company, whose 
president says, in part: 

“One of the main advantages of FALK 
Motoreducers is their adaptability to any 
motor. Reducers and motors can be easily 
interchanged....Our service records confirm 
the wisdom of our choice of FALK equipment 
as our standard.” 


OF 


@ Marine Drives 

© Steel Castings 

@ Weldments 

© Contract Machining 


@ High Speed Drives 
® Special Gear Drives 
® Single Helical Gears 
®@ Herringbone Gears 


Major oil company proves corrosion resistance 
of ALCOA ALUMINUM Heat Exchanger Tubes 
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Over 750 days’ exposure to corrosive gas contaminants has 
proved to a major oil company the superior resistance of 
Atcoa Alclad Heat Exchanger Tubes. Used in the lean 
MEA solution cooler of a Girbotol Gas Treater, the tubes 
are exposed to a solution carrying 10 grains of hydrogen 
sulfide per gallon at the rate of 350 gallons per minute. 
After more than two years of service, the aluminum tubes 
are virtually unaffected. 

Such service records have proved time and again that 
Atcoa Alclad Aluminum Tubes withstand corrosion best. 
Materials like hydrogen sulfide and carbon dioxide—nor- 
mally corrosive to most metals—are not corrosive to alu- 
minum. That means longer service life, less maintenance— gate, 
to reduce process operating costs. ALUMINUM COMPANY OF AMERICA 

What’s more, ALCoA Aluminum Heat Exchanger Tubes 908-G Alcoa Building, Pittsburgh 19, Pennsylvania 
in the commen sizes cost far less than seamless tubes of Please send me your free 24-page booklet, 
other common materials . . . Alcoa Aluminum Heat Exchanger Tubes 
one-half as much as Ad- :, , 
miralty brass . . . one-third 
to one-fifth as much as i 
cupronickel or stainless steel. — ALUMINUM | 
It will pay you to use the © . 
handy coupon today for 
complete details. 


ALUMINUM COMPANY OF AMERICA 
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252 LIVE-WIRE PROSPECTS* 


@eeseeeeeeoeeeaeeaeeeeseeaeeeeeeeesed 
this could be the story of your participation 


in the 


22nd 

NATIONAL 
EXPOSITION 
of POWER & 
MECHANICAL ENGINEERING 














Under auspices of ASME 
5 ’ 
NOV. 26-30, 1956 — in NEW YORK’S great new COLISEUM 
*252 new prospects were what just one manufacturer in conjunction with the ASME’s annual meeting, it 
received as a result of his participation in the most will attract thousands of important buying influences. 
recent Power Show. This manufacturer began ex- Great new features—-such as the expanded ATOMIC 
hibiting in these important expositions in 1950—with ENERGY Section—will stimulate wide interest 
an exhibit area only 3 feet square! The outstanding among the thousands of engineers, production men 
sales results he has gained through his participation and executives who will attend. 
nave pompyen oe Se RNS HP Genet Been, chew Perhaps equally important is the location of this 
by show, until he now uses a 30-ft. booth. ; eg : - ean? 
year’s exposition. Convention-going (and exhibiting) 
This isn’t an isolated case . . . for there are few better will be more convenient than ever in NEW YORK’S 
selling opportunities than this great exposition. And new, air conditioned COLISEUM (only 4 minutes 
this year’s Power Show will be better than ever. Held from the annual ASME meetings). 


PLAN NOW TO EXHIBIT. Write today for full particulars. 
22ND NATIONAL EXPOSITION OF POWER & MECHANICAL ENGINEERING 
480 Lexington Avenue, New York 17, N. Y. 


MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY 
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Visit us when 
you vacation in 


MEW ENGLANO 


re 


« 


you may be able to enjoy this better ~ 
living all year long. 


New England vacations are always lots of fun. 
But they can’t compare with year ‘round living in 
this pleasant countryside. LP 

This year make your visit a double-duty visit. Plam to 
spend at least one day at our East Hartford headquarters. 
It’s possible that you and your family will be able to enjoy 
New England living advantages twelve months a year. 

Our jet engines have won tremendous international 
acceptance. As a result, we have innumerable openings at 
many levels. These are career openings — not just jobs. 
They all offer unusual opportunities for professional growth 
and advancement. 

To further increase your professional development, 
a nearby graduate center, established in conjunction with 
Rensselaer Polytechnic Institute, offers training toward 
advanced degrees. Employees are eligible for 
substantial tuition assistance. { 

It is impossible to itemize all our tangible and intangible i ean camaaatate: re 
advantages. To learn more, mail the coupon immediately. Mr. E. M. Peterson, Dept. 8, Design Employment 
Your telephone number is important since we may want yer erste Sy ae ee rtford, Con. 

ould like to learn more about your openings for product and 
to call you to arrange a meeting with our supervisors. ; nen Se My experience has been in the following 
~ Nuclear Design C2 Aerodynamics 3 Bearings 


© Compressors C) Hydraulics C) Piping 
} Turbines () Gears C) Controls 


Structures ( Valves Test Equipment 
Heat Exchangers CJ Test Rigs 


oO Afterburners and oO 
PR AT T | T N ‘ y A I p C R A £ T Related Equipment and Combustion Problems 
Total years Mechanical Design experi 


You can reach me at...... Most convenient 


@) OF UNITED AIRCRAFT CORPORATION Pah a Nahe 
EAST HARTFORD 8, CONNECTICUT hours for receiving calls are between and 





j £ 
World’s foremost designer and builder of aireraft engines a? 
-— ! 
ee + S enenemenebabenasenenanasanananaase: 
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Gilfillan pays off on ability, not adaptability 
MEMO TO EXPERIENCED MECHANICAL ENGINEERS 


Gilfillan needs both 
experienced engineers and 
recent graduates. The 
Significance of Gilfillan 
advantages will be most 
apparent to engineers who 
have experienced a static 
corporation system. 


For example, Gilfillan does 
not have a rigid hierarchy 
of juniors, seniors, 
supervisors and project 
engineers that changes only 
at fixed intervals, like 
musical chairs. 


On the contrary, Gilfillan 
maintains a dynamic organi- 
zation, with operations 
under constant modification 
to meet current research 
needs. Capable engineers 
advance from junior to 
senior to supervisor to 
project engineer status 
more rapidly at Gilfillan 
because this fluid, changing 
operation means emphasis is 
placed on ability-—rather 
than on adaptability toa 
rigid system. 


Gilfillan pays higher 
salaries because, with 
emphasis on doing rather 
than on diplomacy, the 
individual is literally 
worth more, from the start. 


You probably know 
Gilfillan's reputation for 
developing practical, 
simplified solutions to 
complete systems problems, 
on time. It is directly due 
to this Gilfillan method of 
operating on a basis of 
professional freedon, 
rather than under ordinary 
business methods. 





THE ARMY’S CORPORAL: Prime contract for Basic Research and Development 











—Jet Propulsion Laboratory of California Institute of Technology. 
Prime contracts for Development (improvement and simplification of 
ground and airborne electronic systems) ; and Production (ground 
guidance systems and airborne electronics)—Gilfillan. 


A man who stands still too 
long at the same job level 
is moving...backwards. 
Find out how you can move 
ahead—-and have the 
Satisfaction of working 
with whole problems, all 
the way through to 
production--at Gilfillan. 


You'll want to know about 
other Gilfillan advantages: 
our patent award progran, 
for example; tuition plan; 
relocation assistance; 
Gilfillan aid in publishing 
papers over your signature. 
About Gilfillan's record 


Gil 


PRIME CONTRACTORS 


FOR 


on the Corporal Guided 

Missile; the new Quadradar; 

and whatever we can tell 

you, under security, about 

our many current research 

and developmental prime 

contracts. About the 

growth of this 50-year-old 
company=--number of plants, e 
facilities, and So on. 


Best way to get the answers e 
is to write R. E. Bell, Gil- 

fillan Bros., 1815 Venice 

Blvd., Los Angeles, Calif. 

A confidential conference 

will be arranged. You'll 

enjoy success at Gilfillan. 


e2i2 


Los Angeles 


COMPLETE SYSTEMS 


Electronic Countermeasures «+ Automatic Navigational Aids 
Guided Missiles « Airborne Radar + Radar Trainers 
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for your next 


BEARING 
PROBLEM 





Have you ever compromised 

design because you had to sacrifice 
bearing capacity? Perhaps it 

was due to high operating 
temperatures, housing materials, 

or need for seals operating under 
extremes of dirt or water. Then you 
will be interested in these “idea 
sparkers” from designers who used 
Shafer Self-Aligning Roller Bearings 
on applications where ... 


... operating speeds average 3800 r.p.m. 
and go as high as 5000 r.p.m. 30% of 

the time. High temperatures? Sure! 
Internal bearing temperatures run up to 
240°, but these Shafer Cartridge Units 
have proved that they can deliver the 
performance and are replacing all units 
formerly specified in the design. 


... Micro Lock adjustment, compensating 
for high wear rates on one application, 

has added 30% to bearing life formerly 
experienced. This feature alone has 
resulted in an annual saving of many 
thousands of dollars in bearing 
replacement costs. 


... moderate overhung load on 5” shaft 
caused a shaft deflection at load of .0325”, 
resulting in severe overload at bearing. 
Inherent self-alignment of the Shafer unit 
now specified, instantly compensates for 
this deflection, providing the required 
service life and performance. 


... 8ize of pillow block housing on unit was 
working a difficult mounting restriction 

on the design. Better distribution of 

metal in the Shafer housing provides the 
most efficient use of metal ... eliminates 
the excess bulk and unnecessary 

weight, solving the problem of mounting. 
























































TURN THIS PAGE FOR MORE INFORMATION 


CHAIN! se.t company 


LEADERSHIP .. . through creative engineering 
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* 
IDEA SPARKERS (CONTINUED) *° 
* 
... an advantage was found by another Ps 
manufacturer for itself as well as its e° ea; 
° Self-Aligning Roller Bearings 


customers. Because of the inter- ¢ 
changeability of Shafer components, ‘0 





K __ Baciti ae. 
parts stocking became an essier, .° Offer More Capacity — Positive Sealing 
less expensive job. Shafer ,° Self-Alignment — Housing Strength 

Bearing Division is the only a a 

bearing manufacturer that B for All Applications 


offers this feature. 


Pillow Blocks: Normal and 

Heavy Duty from % 

i. 7. Seem Sines, 2 ond Flange Cartridge Units: Normal 
Sie wees Sypes. Aree and Heavy Duty from % to 
expansion type and O” ete Oe ieee of 

adapter mounting units nnciniiliie — <n 268 


minus .000 


4 


Flange Units: Normal and Heavy Duty 
from % to 5 shaft sizes. Also 
available with a flange pilot 











Cartridge Units: Normal 
and Heavy Duty from 
%,” to 7” shafts. 

Cartridge housing drilled 
and tapped for lubri- 
cating fitting. 















Take-Up and Frame Units: Normal, 
Heavy and Extra Heavy Duty from 
1-15/16" to 4-7/16". Special reinforce- 

ments for greater capacity. 


Take-Up Units: Normal and Heavy 
Duty from %” to 4” shafts. 
Guide slots milled for sufficient 


clearance to operate on hot-rolled 
REX ASA ROLLER CHAINS guide bars. 


recision-built chains for moderate 
to high-speed drives Exclusive 
pitch control system assures longest 
possible service life 


REX CHABELCO STEEL CHAINS 
rugged, heavy-duty chains for slow 
to. moderate-speed, heavy-load 
drives Ideal for opération 
exposed conditions built-in 
clearances permit operation in con 
ditions of dust and dirt 


REX OFFSET SIDE BAR ROLLER CHAINS combine 

the high-speed service features of ASA yy 
roller chain with the strength and 
flexibility of Chabelco Chains. 
















7 
© 
CHAIN Belt Company > 
Dept. DP-1 x 
Milwaukee 1, Wis. ° 
() Send me informative literature on Shafer Bearings. . 


() Send me informative literature on Rex Drive Chains. 


[] I would like to have a CHAIN Belt District Sales 
Engineer call. 


<COHALIM!] seit company 


WISCONSIN 





MILWAUKEE 1, 


Pumping Progress Report 


FOR MECHANICAL ENGINEERS 


An advertisement prepared by the Aldrich Pump Co., Member of Hydraulic Institute, U.S.A. 


SPACE, 


COMPACTNESS OF DESIGN, 


in many pump installations, 


is a major problem. 
Another is the necessity for special founda- 
tions. When new installations are considered, 
these factors may dictate more elaborate 
construction than should be necessary. And 
for replacement or modifications of existing 
systems, they may require expensive piping 
and equipment changes. 


while often desirable, is not 





necessarily the answer. Simplicity of design 
— as in the case of ALDRICH Direct Flow Pumps 
— may be a better solution. 


SIMPLICITY OF DESIGN brought about the first inverted 





INVERTED 


Triplex and Quintuplex Pumps and ultimately 
Septuplex and Nonuplex Pumps. This Aldrich 
design innovation brought to pump users many 
economies of space, maintenance and operation 
they had never known. 


PUMP DESIGN permits the use of less expensive 





MAINTENANCE COSTS ARE REDUCED. 


foundations. With the crankshaft located near 
the floor there is no need for expensive 
foundation work to raise the driver or lower 
the pump. Then, too, inverted pumps require 
fewer square feet of floor space than con-— 
ventional pumps. 


Fluid—end, where most 





TELL US ABOUT YOUR PUMPING PROBLEM. 


work is done, is at chest level. Bearing 
replacements are made without removing heavy 
crankshafts or connecting rods. Crossheads 
on all Direct Flow Pumps can be worked on or 
removed from pump without disturbing 
fluid—end. 


The chances are 





that one of our standard pumps — or a modi- 
fication of one — will do your job. Detail 
your problem and we'll send you a copy of the 
Data Sheet that describes the Direct Flow Pump 
we recommend. Write to: The Aldrich Pump 
Company, 29 Pine Street, Allentown, Pa. 





Aldrich inverted vertical pump design 


... for your 


tough pumping problems 


specify ALDRICH 


The entire line of Aldrich Direct 
Flow Pumps feature two out- 
standing design innovations— 
inverted vertical design and sec- 
tionalized fluid-ends. These two 
features have helped make 
Aldrich the organization hydraulic 
engineers turn to when they face 
tough pumping problems. If you 
have a pumping problem, turn it 
over to the men who have never 


turned down a challenge. 


CHECK THESE ADVANTAGES 
OF INVERTED PUMP DESIGN: 


Smaller Foundations 
Simpler connection with prime mover 
Less floor space required 
Reduced maintenance costs 


Write today for 
Data Sheets 
describing the 
Direct Flow 
Pump Series. 


THE 


PUMP COMPANY 
Originators of the Direct Flow Pump 
29 PINE STREET 
ALLENTOWN, PA. 
Representatives in principal cities 
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If you're not 


In the book you're 


a man without 


a country 
a state 

a county 
a town 

a party 

a street 
a school 
a vote 





Look at all the things you can lose, if you’re not 
a registered voter. 


If you’re not in the book, you lock yourself out 
of the elections. The polls are closed to you. You 
can’t vote on streets, or schools, councilman or 
mayor (not to mention congressman, senator or 
president). You don’t even have the right to 
complain about your government and the way 
things are run! 


But more than that, you cut yourself apart 
from your neighbor next door, your friends at 


Is your name in the book? 


the shop, your fellow members in union or club. 

You lose the right to look that boy of yours 
in the eye when he wants to know if you’re do- 
ing your part. 

And you lose the self-respect that comes from 
knowing you can walk into the polls on Election 
Day—the one place in the world where all free 
men are really equal. Isn’t it too much to risk for 
the little time that registering takes? 

Get your name in the book 
—and do it now! 
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WHO 


Says Tracing Papers 
Are All Alike? 


And for a Wonderful 


Difference in a Smooth Surface 


Paper, try... 
BRUNING’S No. 350 “VELLUX” 


The moment you put pencil, or ink, 
to this smooth- surface, vellum-type 
tracing poper, you'll see what a 
difference quality can make. This 
permanently white, transparentized 
poper is unsurpassed for textural 
uniformity and for fine all-around 
performance. Prove the difference 
to yourself by sending today for 
your free trial sheet. 


* See for Yourself the " 
* Wonderful Difference in - 
Bruning’s Transparentized 


No. 357 “KOVEL” 
TRACING PAPER! ; 


“f Send for Your Free 
*. Trial Sheet Today! 


Here’s a challenge you'll be glad you 
accepted. Test the tracing paper you’re 
now using against Bruning’s general 
purpose No. 357 “Kovel” Tracing Paper. 
You'll discover a wonderful difference 
that will pay off for you in neater, 
higher quality drawings and cleaner, 
sharper, faster prints. 

You'll like the greater translucency 
of “Kovel” brought by an improved 
transparentizing agent and technique 
of application. Yet you'll find this 
vellum-type paper exceptionally strong 
and durable, able to withstand re- 
peated erasures without losing work- 
ability. You’ll take pure pleasure in 
the ease with which the beautiful fine- 
grained surface takes pencil, also 


accepts ink, gives you smooth, clean, 
opaque lines. And its faint blue tint 
eliminates glare. “Kovel” is great for 
reproduction, whether used for print 
making immediately or years later. 
No leaching, no discoloring, no odor 
... even after long periods of storage. 
Send for your free trial sheet today. 
Discover for yourself the big difference, 
except in price, that has gained “Kovel” 
acceptance as the finest general pur- 
pose tracing paper of its type on the 
market. 
For all the advantages of “‘Kovel” in a thinner, 
untinted white paper, try No. 354 “Frenchvel”’ 
Tracing Paper. The high translucency of 
"Frenchvel” makes it ideal for tracing from: 
weak-lined drawings or blueprints and for 
higher Ll repr ducti 





Charles Bruning Company, Inc., Dept.74-N 





(BRUNING ) 





America’s Largest Supplier of Engineering 
and Drafting Equipment 


CHARLES BRUNING COMPANY, INC, 4700 MONTROSE AVE., CHICAGO 41, ILL. 


4700 Montrose Ave., Chicago 41, Illinois 


Please send me my 81 x 11-inch trial sheet of 
(J No. 357 “Kovel” 


() No. 354 “Frenchvel” 
(J No. 350 “Vellux” 


Title 





Cc 








Zone. State 





In Canada: Charlies Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont. 
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Boeing’s new Mach 4 tunnel: a vital step in the engineering art 


Iypical of Boeing’s superb facilities, this 
new supersonic wind tunnel will lead to 
important mechanical engineering ad- 
vances. It is capable of producing veloci 
ties four times the speed of sound, and 
will be teamed with Boeing’s present 
transonic tunnel for a research facility 
that will be the most advanced and versa 
tile of its kind in private industry. 

The knowledge of mechanical engi 
neers is important in determining the 
configurations to be tested in the new 
tunnel. The tunnel will enable them to 
test new structural components and ma 
terials under the extreme conditions of 
hypersonic flight, as well as in the tran 
sonic zone. Mechanical engineers at 
Boeing are also important in structural 
and flight testing, in mechanical and 
structural design, in jet, rocket and ram 
jet propulsion, and many other fields. 


100 - Jury, 1956 


In addition to the new tunnel, engi- 
neers find other advanced facilities at 
Boeing: the latest electronic computers, 
a chamber that can simulate altitudes up 
to 100,000 feet, a new multi-million-dol 
lar Flight Test Center, and many more. 
This is evidence of Boeing’s steady 
growth. The company now employs more 
than twice as many engineers than at 
the peak of World War II—and more 
engineers are needed. 

Engineers who come to Boeing will find 
stimulating work, at the very frontiers of 
engineering knowledge. They will find 
individual recognition’ and opportunity 
for advancement in small, tightly inte- 
grated “teams” in research, design or pro- 
duction. And they and their families will 
enjoy living in the pleasant and progres- 
sive community of Seattle or Wichita. 
There may be a place for you in this 


challenging world of tomorrow at Boeing 
Seattle or Boeing-Wichita. Won't you 
write and find out today? 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. F-53, Seattle 24, Wash. 


R. J. B. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. F-53, Wichita, Kansas 
If you want further information on the advan- 


tages of a career with Boeing, please send coupon 
to either of the above addresses 


Name 


College(s)_ ss Degree(s) Year(s) 


Address 


City Zone State 


Telephone number___ 


BSOLMNM& 


Aviation leadership since 1916 


SEATTLE, WASHINGTON WICHITA, KANSAS 
MELBOURNE, FLORIDA 
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ROCKWELL BUILT 
Edward Valves 


EDWARD VALVES INC. 
SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 


FORGED STEEL 
GLOBE ANO ANGLE VALVES 


DRAWN <a: DRAWING NO 


tla d | AEF S529: 2 


APP'D DATE 


BONNET GASKET 
Edward builds Globe and Angle Stop, NESS Ca 
GLANO BOLT ASTM. AlOS, GRADE IT Check, Stop-Check, Gate, Blow-Off, Mudline, 
: Relief, Hydraulic, Instrument, Gage, and Special 
TAP END STUD Valves and Strainers, 
BONNET STUD NUT 3 
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NOW! from the world’s largest 


horizontal steel extrusion press... 


SEAMLESS 


HEAVY 
WALL 






Now heavy wall pipe can be extruded from any 
ferrous alloy — in lengths up to 50 feet or more, 
with O.D.’s from 4” to 22”, and with virtually 
no restriction on wall thickness. 









The giant Curtiss-Wright horizontal extrusion 
press, now operating at the Metals Processing Di- 
vision, moves the metal instead of removing it, for 
pipe of maximum length — and strength. 














If your application calls for higher heat, cor- 
rosion and/or abrasion resistance — in pipe of 
highest tensile and yield strengths — Metals Proc- : 
essing Division is geared to fill the requirement. 

Complete facilities for handling any ferrous alloy, 

including the stainless series, as well as titanium “ 
and other reactive metals, are available to the 
chemical, petroleum, power and other key in- 
dustries. 














Take advantage of this new, aggressive facility 
for your pipe requirements. Write, wire or tele- 
phone for detailed information or engineering con- 
sultation today. Our field engineers are at your 
service. 









METALS PROCESSING DIVISION 


CURTISS-WRIGHT © 


CORPORATION © BUFFALO, NEW YORK 
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Do you know what 


- Ye RAWHIDE GEARS 


ie 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1229 Eiston Avenue «+ Chicago 22, Illinois 


Offices in 55 principal cities. See your telephone book. 


In Canada: Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario 
Export Sales: Geon International Corp., Great Neck, New York 


can do for you? 





HERE'S WHAT—Thcey will transmit power quieter, with 
less vibration than other types of gears. These tough, resil- 
ient Rawhide gears will absorb momentary overloads up to 
3 times their rated H.P. capacity . . . protecting expensive 
metal gears. Since C/R Rawhide pinions cause negligible 
wear, they actually prolong the life of mating metal gears. 


MORE FACTS — [hey require no lubricant, are noncon- 
ductors, and are extremely durable. Rawhide spur gears are 
cut in sizes from 1” O.D., 4” face up to 30” O.D., 12” face. 
D.P.’s range from 48” to 14"; horsepower ratings go up to 
50 H.P. or more. Where high temperature and humidity are 
factors, C/R gears cut from Nylon, Fabroil, Bakelite, or 
Micarta may be more suitable. 


ASK C/R—We’ve been cutting non-metallic spur, helical 
and bevel gears for all types of applications for over 74 
years. May we help solve your gear problem? 






Please write for illustrated C/R Gear Booklet. 


on > ew. Ucire) 
RAWHIDE 





Other C/R Products 

C/R Shaft & End Face Seals « Sirvene 

(synthetic rubber) molded pliable parts « Sirvis-Conpor 
mechanical leather cups, packings, boots 
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NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


industry's First Private 
Research Reactor 


Now in Operation 


The Armour Research Foundation’s 
nuclear reactor, located on the Illinois 
Institute of Technology Campus on 
State Street near Chicago’s Loop, began 
operating early this spring. This marked 
the first time that private industry has 
had at its disposal a nuclear reactor ex- 
pressly designed for industrial research. 


Already under way at Armour are 
programs by participating companies, 
taking advantage of the revolutionary 
research techniques made possible by 
the new facility. The schedule includes 
allocation of reactor “time” for private 
studies, free of security restrictions. 
Areas of study include: food and drug 
processing; materials research — glass, 
ceramics, plastics, rubber, textiles, etc; 
petroleum, chemicals and other indus- 
trial materials and processes. 

The Model L8 Armour reactor is of 
the homogeneous solution type, de- 
signed to operate at 50 KW and to pro- 
duce a maximum thermal neutron flux 
of about 1.7x 10"? neutrons/cm*-sec at 
the center of the reactor core. Exposure 
facilities are provided through which 
the neutron flux is available in varying 
intensities for experimental purposes. 
Power level is controlled either manu- 
ally or automatically by a vertical 
control-rod system. The reactor is safe- 
guarded by a unique control system 
which “scrams;’ or automatically shuts 
down the reactor, if necessary. 


One of several reactors produced by 
ATOMICS INTERNATIONAL, a Division 
of North American Aviation, Inc., the 
design and construction of the L8 
Model is based on the company’s 10 
years’ experience in the development of 
peaceful applications of nuclear energy. 
Other applications include a reactor 
designed for a prominent southern 
California university, specially adapted 
for cancer and other medical research; 
the important Sodium Reactor Experi- 
ment in the Santa Susana Mountains 
near Los Angeles, part of the AEC 
program to develop economical power 
from nuclear energy; plus development 
and design of a 75,000 KW sodium- 
graphite nuclear power plant. 

ATOMICS INTERNATIONAL is a major 
reactor builder—experienced in the 
design, construction and operation of 
nuclear reactors for research and the 
production of power. 








2 IN, DIA, PNEUMATIC 
TUBE 


4 IN. DIA. BEAM TUBE 





RP a. 3 
4 IN, DIA, hoes 
VERTICAL BEAM (937¢,0:8: 
TUBES Das 


6 IN. TO 4 IN. DIA. Les 
BEAM TUBE ==? 





9 IN. X 9 IN. X 18 IN. aie 
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1-1/2 IN, DIA, CENTRAL EXPOSURE 
TUBE 


3 IN. DIA, BEAM TUBE 


BISMUTH SHIELD, ALUMINUM-CLAD 


4 IN, X 4 IN, REMOVABLE 
GRAPHITE STRINGERS 


VOID SPACE 


ROLLING DOOR 





6 IN. SQUARE 
ACCESS PORTS 
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1-1/2 IN. DIA, 
CURVED PNEUMATIC TUBE 





6 IN, DIA. ACCESS PORT 








Reactor Plan View 


ARMOUR RESEARCH REACTOR MODEL L8 
Characteristics 


Design Power . oe 

Zero Power Critical Mass* . ‘ 
Maximum Thermal Neutron Flux . 

Mass Coefficient of Reactivity* 
Temperature Coefficient of Reactivity* . 
Fuel Solution Temperature at 50 kw* 
Excess Reactivity at 20° C, Zero Power* 


Reactivity Held in Control and Safety Rods* . 


H: U5 Atomic Ratio* 
U5 Concentration” . 
Power Density, Maximum 
Power Density, Average 


*Approximate Value 


Brief General Description —The reac- 
tor fuel is a light water solution of 
UO,.SO,, enriched in U**5. This fuel is 
contained in a spherical stainless steel 
core tank, which is surrounded by a 
graphite reflector. The reactor is 
shielded with high density concrete 
(density 3.5 gm/cm*) plus other se- 
lected materials. Fuel-handling, gas- 
handling and cooling systems are 
provided; also complete instrumenta- 
tion and’ equipment are installed for 
remote operation and to provide auto- 
matic safety action. 


Experimental Facilities—The experi- 
mental facilities include nine assorted 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


50 kw 

850 gm U*5 

1.7x 10"n/cm?- sec 
0.03% /gm 
—0.029% /°C 
80°C 

3% 

8% (2% each rod) 
350 

75gm/liter 

5.5 watt/cm? 

3.85 watt/cm? 


beam tubes, 3” to 6” ID; straight and 
curved pneumatic tubes, 14%” and 2” 
ID; central exposure tube; horizontal 
thermal column 5’ square, with four 6” 
access ports. In addition there are spe- 
cial exposure facilities which make use 
of the gamma activities in the reactor 
atmosphere. 


If you are interested in any phase of 
our activities, ATOMICS INTERNATIONAL 
is staffed and equipped to help you. 
Please write: Applications Engineering 
Service, Dept. ME-N3, AToMIcs INTER- 
NATIONAL, P. O. Box 309, Canoga Park, 
California. Cable address: ATOMICcs. 
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Pe Apo om 


mercial structure in the 
southeastern United 
States. It contains 30 
floors plus basement, ob- 


a 
servation platform and a 
three-story penthouse 
containing the hanical 
7 6... % Jesli. g two 


vP package boilers. The 
building is scheduled for 


occupancy in January, 
£ 1957. It is owned by Life 
and Casualty Insurance 
a Company of T, 


° . ++ anywhere the floor-loading’s adequate, of course. In Nashville's 
nearly-finished Life and Casualty Tower, two Combustion Engineering Package Boilers, 
Type VP, were installed in a 32nd-floor penthouse — nearly 
400 feet above the street. The pictures show how the job was done. = 


Life and Casualty Tower 
will be the tallest com- 





























Take It Away —First of two VP Boilers — 27,000 Almost Home — This VP has probably shattered Boiler in a Penthouse — Now it’s almost settled 

pounds —clears the truck bed in the first step of the altitude record for boilers now—and it has in its permanent skytop home; about set to brin 

its 32-story journey. VP Boilers come fully assem- another 30 or 40 feet yet to go. That's one of the up number 2. When the floor is ready, they'll 
hook up fuel, water and the job’s done. They'll 


bled, ready for water, rail or road shipment any- advantages of the VP. You pick the spot and the 
rigging boys will find a way to move it in. burn gas in these boilers, with oil as stand-by. 


where in the world. 


The completely shop-assembled VP Boiler, shown at left, is 
available in fourteen sizes from 4,000 to 40,000 Ib steam per hr 
... for operating pressures up to 500 psi... for pressure firing of 
liquid or gaseous fuels. The VP Boiler has more water-cooled 
area per cubic foot of furnace volume than any other boiler of 
its size and type. The larger lower drum—30-inch diameter— 
permits a simple, symmetrical tube arrangement...greater water 
storage capacity...easy access for washing down or inspection. 
A low speed centrifugal fan which is exceptionally quiet in opera- 
tion is standard equipment. The simple baffle arrangement 
results in low draft loss...simple soot blowing...no dead pockets 
... high heat absorption. The VP is enclosed in a reinforced, gas- 
tight, welded steel casing, and shipped completely assembled 
with firing equipment, fittings and forced draft fan. For founda- 
tion, the VP Boiler requires only a simple concrete slab. 





COMBUSTION ENGINEERING 


B-928A Combustion Engineering Building * 200 Madison Avenue, New York 16, N.Y. 
Canada: ¢, i. ai. [4 2 ot, < oh. aah l L 
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Steam Generating Units * Nuclear Reactors * Paper Mill Equipment + Pulverizers * Flash Drying Systems * Pressure Vessels * Home Heating and Cooling Units Domestic Water Heaters * Soil Pipe 
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FOR CORROSION RESISTANCE. The Marathon Corporation developed a 
method of producing lignosulfonates from paper mill sulfite liquor, but it was 
impractical until Stainless Steel became available in the 1930’s. The plant 
now produces 75 million pounds a year, and 50% of the equipment is Stain- 
less Steel. 


NOTHING 


can equal 


Stainless Steel 


@ No other design material can match Stainless Steel in its combina- 






tion of desirable properties: corrosion resistance, strength and hard- 
ness, beauty, cleanability and easy fabrication. When buying Stainless, 
remember that United States Steel offers the widest range of types, fin- 
ishes and sizes available in the United States. 


NITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * WATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP + PLATES - BARS ~ BILLETS 
PIPE - TUBES - WIRE - SPECIAL SECTIONS 





UNITED STATES STEEL 



















FOR ENDURING BEAUTY. This great religious 
symbol is erected on the grounds of St. 
Patrick’s Academy, Chicago, Ill. The Stain- 
less Steel skin furnishes a gleaming, per- 
manent inspiration to all viewers. 


FOR WET, ABRASIVE SERVICE. Here’s a 
Stainless Steel shaker screen in a coal plant. 
Management says, “Ordinary screens would 
only last about two weeks, but we can expect 
three years of service from these Stainless 
Steel screens...” 








5. This “OGRE” can ruin a hot underground 


piping system that is turned on and off! 























Let’s look beyond just the initial cost of install- 
ing an underground piping system! 

Consider for a moment how this system, once 
installed, will react to the thermal shock of 
turning it on and off (and what system isn’t 
turned on and off occasionally). Unless the 
system is inherently capable of withstanding 
the shock of on and off service . . . that’s when 
the “Ogre of Corrosion” swiftly becomes a 
real threat . . . and it costs you money! 


Ask your Ric-wil representative to explain how 
a Ric-wil system protects you against on and 
off thermal shock. 


Write for the NEW Ric-wil 
Catalog or phone your Ric- 
wil representative for a copy. 


Quality Piping Systems... 
. of Exceptionally High Thermal Efficiency 







prerasricateo INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 
Representatives In Principal Cities 
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ONE SOURCE 


ENGINEERING 
If you are revamping or adding to the capacity of cat crackers, oil 








stills or heaters—you'll do better if you get a quote from Bigelow- 


Liptak on the refractories for the vessel or heat enclosures. 


Why? Because B-L supplies all of the three elements which must be 


considered—engineering, materials, erection help. 


Jobs are handled by engineers who know every facet of the problem 
MATERIALS 





at hand—men who have had years of experience with refractories 








and oil refinery problems. Materials used have been proven on count- 





less installations under the most severe of abrasive or high temperature 
conditions. And erection is performed by a crew of men who specialize 


in refinery work . . . not only in the United States, but all over the world. 


All in all, you can't miss. Cost? Less than you might think—particularly 


in the long run. Write today! ERECTION 
SERVICE 


_. BIGELOW-LIPTAR (oyctation 


AND BIGELOW-LIPTAK EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 8, MICHIGAN 

















UNIT-SUSPENDED WALLS AND ARCHES 


Ju Canada: BIGELOW-LIPTAK OF CANADA, LTD., 7Zorente, Ontario 


ATLANTA @ BOSTON © BUFFALO © CHICAGO © CLEVELAND © DENVER e HOUSTON ¢ KANSAS CITY, MO. e LOS ANGELES ¢ MIAMI 
@ MINNEAPOLIS @ NEW YORK © PHILADELPHIA © PITTSBURGH ¢ PORTLAND, ORE. e ST. LOUIS © ST. PAUL © SALT LAKE CITY oe 
SAN FRANCISCO @ SEATTLE © TULSA © MONTREAL © SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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= For Accurate, Reliable 
Temperature Control 


STACON V SERIES 
Self Operating Temperature Regulators — 


Feature a liquid filled thermal system for high operating power and 
uniform throttling action and has built-in over-load protection. Avail- 
able in 50°F. and 100°F. ranges from 25° to 325°F. Direct and 
reverse acting units Y¥%4" to 1%” with screwed ends, and 2” to 4” 
with flanged ends. Bulletin No. 500. (Cash Standard Stacon Corp.) 


STACON TYPE VS 
Temperature Safety Regulators — 


Used in the supply steam or gas line and will protect a process by 
snapping shut when the process temperature goes above a desired 
temperature level. Easily adjustable and remains closed until manually 
reset. Available in sizes from 2" to 1%” with screwed ends. (Cash 
Standard Stacon Corp.) 


CASH STANDARD TYPE 51 
Indicating Controllers — 


An air operated, mercury actuated proportional temperature controller, 
Temperature ranges from —40°F. to 1000°F. Calibrated set point 
adjustment, unit construction, air relay with sapphire orifice and push 
button cleaner, feedback type proportional control with 1-100°% band 
and differential gap. Also available with 1-150°% proportional band 
combined with automatic reset action. Bulletin No. 978. (A. W. Cash Co.) 


CASH STANDARD TYPE 30 
Diaphragm Control Valve (With Type 51 Mounted) 


A rugged, dependable control valve—available in sizes Y¥2” to 12” 
with various styles of inner valves—reverse or direct acting. Accurate 
control is assured when the Type 30 is used with 51 or 57 controllers, 
valve mounted as illustrated, or where the controller is installed re- 
motely. Bulletin No. 980. (A. W. Cash Co.) 


CASH STANDARD TYPE 57 
Recording Controllers — 


An air operated temperature controller with mercury, vapor, gas or 
organic liquid actuation. Temperature ranges from —350°F. to 1200°F. 
Available in 9” and 12” case size, spring or electric driven chart 
drive, on-off control or 1-100% proportional control. 


All units have push button nozzle cleaner; proportional controllers also 
have sapphire jewelled relay orifice with push button cleaner. Bulletin 
No. 979. (A. W. Cash Co.) 


WHAT'S YOUR TEMPERATURE CONTROL PROBLEM? 
Cash Standard and Stacon have the answer or will find one. 


Contact the Cash Standard temperature and pressure control special- 
ist in your area, or write Dept. C 


CASH ray; S TANI DARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
P. O. Box 551, Decatur, Ill. 


PRESSURE, HYDRAULIC, TEMPERATURE, PROCESS AND COMBUSTION CONTROLS 
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* STEAM GENERATOR 


‘6: Gives Top Performance 
a\ in a Leading Texas 
Petroleum Refinery 











COM, 
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LONGITUDINAL 
SECTION THROUGH 
THE UNIT. 
















PRINCIPAL DATA 
400,000 pounds per hour capacity. 





—— 


_ ; —s Fusion welded steam and water 
. : —_ drums designed for 700 Ibs. S.w.P. 









¢ -6" DIAMETER x 37'-0" LONG STEAM DRUM BEING 
TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION. 


Superheater delivers steam at 750°F. 
total temperature. 


Vogt builds a complete line of bent Water cooled furnace. 
tube steam generators designed to burn solid, > } 
liquid, or gaseous fuels to meet specific op- Burners for Oil and Acid Sludge fuel. 
erating conditions. Write for bulletins. 
Address Dept. 24-BM 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 
SALES OFFICES: New York, Philadelphia, Chicago, Cleveland, Cincinnati, St. Louis, Dallas, Charleston, W. Va., San Francisco 
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You Want It! 


You Need It! 


The boom in production means more pres- 
sure than ever for engineering prints. A 
new, modern reproduction unit with higher 
speeds, more operator conveniences will 


help you deliver them. free modern machine! 


poo - 


Take this opportunity to replace that old, 
inadequate reproduction machine with the 
efficient new unit you've been wanting— 
a faster, better engineered, and trouble- 


-~------------ 


Youll Surely Get 
Management Approval! 


If your firm, like most, is gearing up for 
greater-than-ever production, you couldn’t 
pick a better time to get the approval 
of management for new, modern, higher- 
production equipment. 


iaidsdaiabeaidairetidiceaiininn scent 


NOW Is the Time to Get Your New, 
Modern Bruning Copyflex Machine! 


To meet production’s push for more engineering 
prints, you couldn’t pick a better time to get a new, 
modern reproduction machine. And you couldn’t 
make a wiser choice than efficient, trouble-free 
Copyflex! 

In just the last year, Bruning has introduced five 
new, advanced machine models, one of which is 
shown at the right. These machines offer you the 
famous problem-free installation and operation of 
Copyflex . . . no exhaust venting, no plumbing or 
auxiliary equipment, no installation other than an 
electrical connection. They bring you faster repro- 
duction speed and a host of operator conveniences 
such as fast return of originals, automatic separa- 
tion, front or rear delivery. They are efficient, eco- 
nomical, modern reproduction machines that will 
help you boost your drafting room output, keep 
costs at a minimum. 

Now is the time to act. Mail the coupon below. 


You'll be glad you did! 


(BRUNING ) 
ton Sano Copyhex 


Specialists in Copying Since 1897 


CHARLES BRUNING COMPANY, INC. © 4700 Montrose Ave., Chicago 41, Illinois 
én Canoda: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont. 








COPYFLEX MODEL 500—A new, ultra-fast, heavy volume 
machine offering top mechanical speed of 40 f.p.m., auto- 
matic separation, front or rear delivery, automatic stack. 
ing, and a host of other advanced features. 








Charles Bruning Company, Inc., Dept. 73-N 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me information on Copyflex process and 
Model 500 Machine. 











—STATE 
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1955 AWARD WINNER 





John Strange Paper Co., Menasha, Wisconsin 


165,000 Ibs/hr Union Boiler plays key role as 
John Strange wins power modernization award 


Named 1955 winner of POWER Magazine’s 
Modernization Award, John Strange Paper Company is 
ranked with the leaders in its industry on the basis 

of BTU’s used per ton of paper produced. 


In remodeling its power plant, John Strange followed 
the recommendations of Cummins and Barnard, 

Inc. A Union 4-drum boiler was installed to supply 
steam for both electrical power and processing. 


With a steaming capacity of 165,000 Ibs/hr at 725 
psig and 825° F, this Union semi-outdoor boiler has 
played a key role in helping boost paper 

production 10% while saving 29% in fuel costs 
without increasing plant personnel. 


From start to finish, the report “How John Strange Paper 
Company Modernized Its Steam Generation Plant” 

is an interesting example of planning power services 
around a process. It typifies the way in which 

Union Boilers perform in numerous industrial 
installations from coast to coast. 
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Longitudinal Section of Union Boiler 


GET FULL DETAILS 

Both a copy of this story, as 
it originally appeared in 
POWER, plus illustrated 
Catalog GB-153 showing sev- 
eral types of boilers built 
by Union, will be mailed on 
request. Write. 











UNION IRON WORKS 
ERIE, PENNSYLVANIA 
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Sanborn 
oscillographic 


stem 










PRIMARILY 
FOR USE WITH 
ANALOG COMPUTERS 


| = new self-contained 8-channel oscillo- 
graphic recording system, primarily for 





(but not limited to) analog computer record- 
ing, measures only 4614"'x 27x 22’. In a 
single, space-saving mobile package, the user 
has a complete system for analog computer 
readout recording. Input cable connections 
are easily made at the top of the back panel. 
Eight groups of controls for the eight chan- 
nels are conveniently located on the sloping 
top panel. Driver Amplifier chassis are 
easily withdrawn from the lower part of the 
console for inspection. Paper loading is 
quickly done from the top. 

Features of the Model 158-5490 system 


include 0.1v/cm to 100v/cm sensitivity; COMPLETE 

over-all linearity of 0.25 mm over the entire 

4 cm of the chart; drift less than 0.5 COMPACT 
SELF-CONTAINED 







mm/hour; push-pull or single-ended input; 
miniaturized dual-channel DC amplifiers 
of improved current feedback design; 5 meg. 





input impedance each input lead to ground; 
true rectangular coordinate recording; nine 
chart speeds from 0.25 to 100 mm/sec. 
Frequency response is flat to 20 cps, down 
2 db at 60 cps for all amplitudes to 4 cm 
peak to peak. 





FAMOUS "150" SYSTEMS . . . for all recording requirements 


6-CHANNEL 
— 
8- CHANNEL 





2-CHANNEL 





Sanborn will gladly furnish complete descriptive data on the 
new 158-5490 System and all “regular 150"" systems, or engi- 


In laboratories, production testing facilities and field installations nationwide neering assistance on your recording problems, whenever you 


wish. Contact your Sanborn Representative, or write to... 


Sanborn 150 Series Oscillographic Recording Systems are proving their 
versatility and value. Users have a choice of basic systems ranging from 


1 to 8 channels... “packaged” as portable units or in vertical mobile SANBORN COMPANY 


cabinets ... and twelve interchangeable plug-in preamplifiers permitting 
sae: ieeh Segara tegaw Leh eee INDUSTRIAL DIVISION 


195 MASSACHUSETTS AVE., CAMBRIDGE 30, MASS. 
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Notable 


A ohievem ents 


a SAL 


THE CORPORAL, A MOBILE SURFACE-TO-SURFACE MISSILE 
SYSTEM was developed by JPL. In addition to the Corporal missile 
itself, JPL was responsible for the creation of the guidance, launching, 
handling and servicing equipment needed for a truly complete mobile 


guided missile system. 





Pioneers in Mobile Missile Systems 


JPL JOB OPPORTUNITIES ARE 
WAITING FOR YOU TODAY 
in these fields 


AERONAUTICAL 
MECHANICAL 
STRUCTURAL 

DYNAMICS 
PROPULSION 
APPLIED MECHANICS 
INERTIAL ELEMENTS 
CONTRACT LIAISON 
TECHNICAL EDITING 
TECHNICAL WRITING 


CALTECH 
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During the development of the Corporal system, JPL gained a deep 
appreciation for some of the problems associated with the creation of a 
completely mobile tactical system. The experience obtained is now 
being applied in the design of new surface-to-surface weapon systems. 

In its missile system and jet propulsion undertakings, the Labora- 
tory maintains a broad technical responsibility, from basic research to 
prototype engineering. By virtue of the Laboratory’s broad area of 
responsibility and the integrated nature of the JPL technical staff, an 
individual scientist or engineer is brought into satisfyingly close contact 
with the general field to which his technical specialty contributes. 

The Laboratory occupies an 80-acre plot in an otherwise residential 
area in the San Gabriel mountain foothills North of Pasadena. Its staff 
of approximately 1,250 persons are all employed by the California 
Institute of Technology, and it conducts its several projects under 
continuing contracts with the U.S. Government. 

If you are interested in knowing more about the Jet Propulsion 
Laboratory and its specific employment offerings, please write. 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 


PASADENA, CALIFORNIA 
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POSEY 


LARGE O.D. PIPE 
(36” DIAMETER - - 42” WALL) 


SPECIFIED FOR SEWAGE OUTFALL 
LINES IN KEARNY, NEW JERSEY 
SEWAGE DISPOSAL PLANT 

















































Whatever your requirements . . . carbon steel, 
stainless steel, nickel clad, stainless clad, 
monel clad or wrought iron . . . Posey has 
facilities for fabricating pipe and piling from 
20” diameter and larger. 

Let Posey quote on your next pipe job. Posey 
has a reputation for meeting delivery and 
budget requirements. Write for specifications 
and prices. 


POSEY IRON WORKS, INC. 


STEEL PLATE DIVISION LANCASTER, PA. 
New York Office: Graybar Building 




















SENSITIVE 
SWITCHES 








MODEL GA-3 
Synchro-Start MODEL GA-3 speed sensitive switches are suitable 
for installation on AND20005 aircraft tachometer drive pad. 


These units are adjustable while running, splash proof, and have 
@ flexible drive shaft to compensate for mounting misalignment. 
They can be supplied to open or close 3 separate circuits at any 
speeds between 1200 and 10,000 RPM. 


DIMENSIONS — 25%” Diameter x 6” Long — Weight 1% Ibs. 


Other governors with | and 2 switches are available with a varia- 
tion of mountings for tachometer cable and SAE coupling drives. 
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“MONOBALL” 


Self-Aligning Bearings 





ROD END 
TYPES 





CHARACTERISTICS 


RECOMMENDED USE 


For types operating under high temper- 
ature (800-1200 degrees F.). 


ANALYSIS 
1 Stainless Steel 





Ball and Race 


For types operating under high radial 
ultimate loads (3000-893,000 Ibs.). 


For types operating under normal loads 
i friction requi ts. 


Chrome Moly 
2 Steel Ball and Race 
Bronze Race and 
3 Chrome Moly Steel Ball (with mi 





Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. ME-56 


SOUTHWEST PRODUCTS CO. 





1705 So. Mountain Ave. - Duarte, California 
LOS ANGELES COUNTY 
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ASME TRANSACTIONS The experience, ideas, and practical 

FOR 1955 know-how of over 400 specialists are 

$15.00; $7.50 to ASME bers available to you through this 2100- 

page reference. Specifically it gives 

quick access to the findings of important researches, information on new 

materials and their applications, details of product and equipment design, 

suggestions for improving procedures, and descriptions of new processes. 

Important problems dealt with in its 224 papers and discussions are those 

encountered in the fields of applied mechanics, automatic control, fuels, 

fluid flow, gas turbine power, heat transfer, hydraulics, lubrication, machine 
design, metal cutting, power plants, and other branches. 





The ninety-five techni- 
cal papers and four 
general lectures in this 
bers 825-page volume form 
an invaluable record 
of recent advances made in connection with many of the significant prob- 
lems associated with kinematics, dynamics, vibrations, wave motion, 
mechanical properties of materials and failures, stress analysis, elasticity, 
plates and shells, plasticity, fluid flow, aerodynamics, and heat transfer. 


PROCEEDINGS, SECOND U. S. 
NATIONAL CONGRESS OF APPLIED MECHANICS 
Pub. 1955 
*$9.00 to bers and 





The work of 


PROCEEDINGS, EIGHTH INTERNATIONAL 
aopproxi- 


CONGRESS ON THEORETICAL AND APPLIED MECHANICS 

Published in Turkey, 1956 mately 400 

Distributed in the U. S. by the ASM contributors in 

*$12.00 to bers and 1 bers. many parts 

of the world, 

this 532-page book makes available a wealth of new knowledge on im- 

portant problems encountered in the fields of elasticity, plasticity, rhe- 

ology, fluid mechanics, mechanics of solids, statistical mechanics, thermo- 

dynamics, heat transfer, mathematics of physics and mechanics, and methods 

of computation. Of the 336 papers herein, 214 are in English, 36 in 
German, 80 in French, and 6 in Italian. 





The ninety-three contributions and discussions 
in this 500-page volume cover a decade's 
development in heat transfer and in the design 
of apparatus relating thereto and provide a 
fund of information on heat transfer with 
change of state; heat transfer between fluids and solids; conduction in 
solids and fluids; radiation, instr tation, and measurement techniques; 
and on a number of special problems. 


GENERAL DISCUSSION 

ON HEAT TRANSFER 
Pub, 1951 
$10.00 





INDUSTRIAL ENGINEERING In this handy 50-page Glossary are listed 
TERMINOLOGY and defined some 500 terms used by 
Pub. 1955 industrial and monagement engineers. 

$1.50 Subjects range from el definiti: 





ary 1 

to an entire series of complex production 
terms. Definitions were formulated by the ASME Work Standardization 
Committee and have been reviewed and approved by the Terminology 
Committees of Australia, Canada, South Africa, the United Kingdom, and 
the ASA. 


THE GOLDEN BOOK OF MANAGEMENT 


Published in England, 1956 
Obtainable in the U. S. from the ASME 
*$6.50 to members and nonmembers 


This is a historical record of 
the life and work of seventy 
individuals from eleven coun- 
tries who have made original 
and outstanding contribu- 
tions to management knowledge. Concerning each person selected the 
book gives: his portrait or photograph, the reasons for his inclusion, the 
main facts of his career, a note on his personal characteristics, and the titles 
of his most important written works on the subject of management. The 
book does not contain the name of any person still living. 


STRUCTURES FOR THERMAL FLIGHT Materials at elevated tempera- 
Pub. 1956 tures, optimum airframe structures, 

$3.00 factor of safety concepts, and 

elevated temperature testing tech- 

niques are the areas herein covered. The contributions discussing these 
problems were presented at the 1956 ASME Aviation Conference Division. 
CONTENTS: Challenge of Progress. High Speeds Problems of Large 
Airplanes. Aluminum Alloys for Elevated Temperature Service. Ap- 
plication of a New Structural Index to Compare Titanium Alloys with 
other Materials in Airframe Structures. Optimum Stresses of Structural 
Elements at Elevated Temperatures. Thermostructural Efficiencies of 
Compression Elements and Materials. Weight Efficiency Analysis of 


For Practical help in solving problems of immediate or long-range importance, consult ASME publi- 
The following list illustrates the range of subjects covered. For a copy of the complete 


listing, write to The American Society of Mechanical Engineers, 29 W. 39th St., New York 18,N. Y. 





Thin Wing Construction. Design Criteria for Heated Aircraft Structures. 
Discussion on Safety Factor Requirements for Supersonic Aircraft Struc- 
tures. Some Structural Penalties Associated with Thermal Flight. Air- 
craft Structural Testing Techniques at Elevated Temperatures. Some 
NACA Research on the Effect of Transient Heating on Aircraft Structures. 
Utilization of Solar Furnaces in High Temperature Research. 


SHOCK AND VIBRATION INSTRUMENTATION _ Here will be found engi- 
Published 1956 neering data not hereto- 


$5.00 fore published, reviews 
of previously published 
information, and descriptions of recent advances and new concepts in the 
techniques of shock and vibration. Subjects covered include: evaluation of 
mounts isolating nonrigid machines from nonrigid foundations, experimental 
studies of the effect of foundation resilience on vibration isolation, effect 
of material and slip damping on resonance behavior, shock and vibration 
environments, mechanical design for random vibration and shock, influence 
of electrical and motional impedance on the control and performance of 
vibration machines, shock testing machines and procedures, damaging 
potential of shock and vibration, high speed computing methods for shock 
and vibration problems. 

Throughout the book emphasis is placed on applicable basic principles 
rather than on explicit problems of only passing interests. The contributions 
were presented at the 1956 Conference of the ASME Applied Mechanics 
Division. 

VISCOSITY OF This publication reviews and co- 

LUBRICANTS UNDER PRESSURE ordinates twelve experiments! investi- 

Pub. 1954 gations on 148 lubricants comprising 

$5.00 twenty-five fatty oils, ninety-four pe- 

troleum oils, seventeen compounded 

oils, and twelve other lubricants. Data are co-ordinated by means of sixty 

tables in which the results originally appearing in diversified units are 
compared. Conclusions and recommendations are also presented. 


Look to this book for information on the mechani- 





MANUAL ON 
CUTTING OF METALS cal characteristics and structures of the metals 
Pub. 1952 to be cut; on the infl e of the composition 
$10.00 and microstructures of each metal on the wear 


of the cutting tool and surface finish; on the 
types and functions of cutting fluids; on the forces, power, and cutting 
speeds for specific cuttings speeds conditions when turning a variety of 
metals; for illustrations of tool shapes which have proved most efficient; and 
for tabular data on the feeds, speeds, and depths of cut to be used when 
machining steels and cast irons. 


This Manual supplies essential information on threads 


ASME SCREW 
THREAD MANUAL up to 14” nominal diameter such as the limits of 
Pub. 1952 size of the coarse, fine, and 8-pitch series of Classes 


$2.50 2A and 2B; their gage limits; basic dimensions; 

tolerances and allowances for standard threads; 

and formulas for all major, pitch, and minor diameters for the six unified 

classes of threads. In short, all the specific information a shopman needs 
about screw threads in general use. 


PROPERTIES OF STEAM AT HIGH PRESSURES _ This is an interim steam 

Pub. 1956 table in the region of 

$1.00 5500-10,000 psia and 

32-1600 F. The sole 

purpose of its publication is to provide a reasonable extrapolation of the 

current tables that will be useful in power-systems calculations until an authori- 

tative steam table has been published—five years hence. Its authors have 

elected to make it consistent in level and join smoothly with the Keenan 
and Keyes (4) tables along the 5500 psia line. 


This revision emphasizes the impor- 

OF PIPING SYSTEMS tance of identifying the contents of 

A13.1—1956 pipes by means of letter legends 

$1.00 and presents a systematic plan for 

accomplishing it. Colors to be used 

for identifying fire protection equipment, dangerous materials, and safe 

materials are recommended and illustrations presented of legend place- 

ment-width of color bands, as well as size of letters for various diameter 
pipes. 

This scheme concerns only the identification of piping systems in indus- 

trial and power plants such as conduits for transport of gases, liquids, 

semi-liquids or plastics (not solids carried in air and gas), fittings, valves 


and pipe coverings. 


SCHEME FOR THE IDENTIFICATION 


20% discount to ASME members except where asterisk precedes price. 
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PISTON-RING 
EXPANSION JOINTS 


can be unpacked at full 
operating pressure 





@ For simple maintenance, a new ring 
of packing can be added to an ADSCO 
Piston-Ring Slip-Type Expansion 
Joint, but when the old packing has 
been allowed to become scored, it 
should be removed and replaced with 
fresh packing. The ADSCO Piston- 
Ring Joint is the only joint in the 
world in which this can be accom- 
plished without shutting off line pres- 
sure. With the vent valve open, piston 
rings hold the line pressure while the 
joint is being serviced as in photo- 
graph at left. 

Other features: The slip is continu- 
ously guided at its extreme ends 


FROM THE PITTSBURGH 
TESTING LABORATORY 


PROOF 








throughout its entire length of travel. 
Primary and secondary limit stops pre- 
vent the slip from being pulled out of 
the body. Openings ia the external 
guide provide easy access to the pack- 
ing gland for adjustment. The external 
guide is built in halves to reduce the 
size of manholes required in under- 
ground construction. 

These ADSCO Piston-Ring Joints 
are available in both single and double 
types, in full range of sizes, with 4’, 
8”, and 12” traverse per slip, and for 
temperatures to 800 F and higher. 


© Write for Bulletin 56-20. 


AMERICAN DISTRICT STEAM [DIVISION 





1// packing has been removed. There is no trace 
of steam in the empty stuffing box, even though 
steam in the line is at 240 lbs. with 700 F total 
temperature. 


20 MILBURN ST. 





Apsco INDUSTRIES. INC. 
BUFFALO 12, N. Y. 
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© 2, 3, 4-way 
© Turning ease 


A 20-PAGE LIST OF 
ASME PUBLICATIONS 


is included in the 
1956 MECHANICAL CATALOG 


Copies of the List are obtainable from 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publication-Sales Dept. | 
29 West 39th St., New York 18, N. Y. 


CHECK 








© %” to 1” FPT 
—65° to 160°F 


RELIEF 


15655 BROOKPARK ROAD =s 





REPUBLIC 





SEAL-TITE VALVES 


PRESSURE BALANCED 





@ Zero leakage 

@ Increasing pressure 
tightens seals. 

® Positive flow control 


Ask for Catalog No. 356 


Distributors in principal cities coast to coast 


PLUG GLOBE 





REPUBLIC MANUFACTURING CO. 


eo} ike) 









CLEVELAND 11, 
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LIQUIDS 
0-1000 
psi 


NEEDLE 








FEED SMALL PARTS 
TOMATICALLY 


to Processing 
Equipment 







with SYV/7ROM 
PARTS FEEDERS 


Now Syntron not only offers you an automatic 
controlled method of handling, positioning and 
feeding small parts, but they can provide, 
within reasonable limits, gravity feed tracks 
that will deposit the part in placing devices, 
indexing tables, dies, cavities, etc. 

Electromagnetic vibration can do the work of 
many hands—write for free illustrated bulletin. 








Other SYNTRON Equipment of 
Proven, Dependable Quality 


HEATING ELEMENTS 
SHAFT SEALS 


Cut production time and costs on baking, 

heating and drying processes. Fiat, 

uniform radiation. 
Self-contained seals that eliminate leak- 
ing shafts—do away with repacking 


expenses 


‘=A. 
ey 
INFRARED HEATING PANELS 
They heat by cirect radiation—not by 
reflection. Radiate even heat pattern 
with no blind spots. 


SYNTRON COMPANY 


498 Lexington Avenue Homer City, Pa. 
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Imperial 


the welll foreatt 
TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 
ued to improve its 
quality and 
value. 








THE NEW LENAPE-LACY 
] MANWAY 


‘quick opening 
tight sealing 





Remove one pin —and swing it 
open! Close —drop the pin in 
place—it's sealed! 


Here is a manway that can be opened 
in a few seconds— yet can’t open acci- 
dentally. The Lenape-Lacy design 
also provides positive sealing which 
seats more tightly with increasing 
pressure; and the molded gasket of 
Hycar or Silicone rubber can be in- 
stantly removed and quickly replaced. 
A lip protects the gasket seat from 
damage. 

Four frame styles are available for 
all normal mounting conditions in 
sizes (ID) of 16’, 18”, 20’’, 24”’, and 
30” in service ratings of 150 lb., 300 
Ib., 400 Ib., and 500 Ib. Also available 
for pressure-vacuum cycle service. 





Write today for Bulletin 523 which 
descr:bes the Lenape-Lacy Quick 
Opening Manway in detail. 





I 
LENAPE 


HYDRAULIC PRESSING 
AND FORGING CO. 





LENAPE HYDRAULIC PRESSING & FORGING CO. 
Dept. 114 WEST CHESTER, PA. 
®to a @) propucrs Ses 
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STRENGTH AND FLEXIBILITY 

















Recent advances in manufacturing techniques have made pos 
sible the production of flexible shafts able to handle loads greatly 
exceeding those of some years ago when flexible shafting was 
largely confined to the handling of small loads. This was due to 
the size of the flexible cable having to be enlarged excessively in 
ratio to the load applied 


: For example, a flexible shaft which will carry a load of 55 Ib j 
inches will require a flexible cable with a .187” diameter. This a STANDARD and 
cable has a torsional deflection of only 4.7° and may be bent into a 1 : ¢ 


minimum radius of 3” while made to rotate in either a clockwise or Oi i 

counter clockwise direction when being viewed from the driven SPECIAL BALL BEARINGS 
end Previously, this same load of 55 lb. inches would have re WH Si 1902 
juired a much more cumbersome and more expensive cable which ‘ ince 

would have lost its flexibility with the increase of the cable diam 
eter 


Flexible shafting for use in industry offers distinct advantages 
n alignment, the main advantage being its ability to transmit 
,ower over, under and around obstacles without the use of costly 
and complicated gearing It responds immediately to the drive 
power and may function in a continuous or intermittent opera 
tion Flexible shafts may be composed of either power drive 
cable for rotation in either a clockwise or counter clockwise direc 
tion, or they may be composed of remote control cable which pro WRITE FOR 
ides for rotation both clockwise and counter clockwise 
CATALOG NO 

The F. W. Stewart Corporation is prepared to manufacture 
complete flexible shaft assemblies to your specifications which 
will permit easy and economical incorporation of flexible shafts 
nto your designs oe 
1 On ae -- oe - OMPANY 
Send for further details F. W. Stewart Corporation, 4311 NICETOWN PHILADEL 1 3 NSYLVANIA 
$ Ravenswood Avenue, Chicago 13, Illinois 














Improves Flexibility and Accuracy 
in 

Dynamomefer 
Tests 


In this dynamometer test, an automobile 
engine is supported by Lake Shore engine 
jacks. These versatile jacks have a 360 degree 
eccentric swing and are quickly adjustable and 
locked in position. With these engine jacks 
bolted to a precision-made Lake Shore dy- 
namometer base, you get greater mounting 
flexibility and more accurate testing control. 

Lake Shore makes a complete line of base 
plates, dynamometer bases, surface plates, 
and engine stands. For further details, send 
for your free copy of Lake Shore’s new base 
plate booklet. 


Please send me a free copy of the new eight page 
illustrated Lake Shore base plate booklet. 


| 
LAKE SHORBG, Inc. “”" slik ts | 
Title____ 

| 





| 
| 
| Dake Shore Engineering Division : 
ompany : : 
: IRON MOUNTAIN 9, MICHIGAN cats carey : 
| 
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Xt i .. out of this nettle, danger, 


ijy we pluck this flower, safety.”’ 





Free people have always lived with danger. For freedom is a 
precious thing... hard won, hard kept... under constant 
threat born of envy. 

And yet this very danger is a source of freedom’s strength. 
Time and again, free people have boldly faced dangers that 
threatened to destroy them, and in so doing found the strength 


to survive. 


For many things seem to flourish best in an atmosphere of 


embattled freedom . . . ideas and energies, will and determina- 
tion, even the men and machines that make it possible for 
freedom to exist and thrive. 

This, in a very real sense, underlies our job at Sandia Corpora- 
tion. At Sandia Laboratory in Albuquerque, N. M. and at our 
branch installation at Livermore, Cal., we probe new dimensions 
of research and development engineering to help provide the 
strength that keeps us free. Specifically, our task is design and 
development of nuclear weapons that deter aggression and 
guard our freedom. 

Exploration of advanced problems in this challenging and im- 
portant field provides outstanding career opportunities for 
engineers and scientists. We are currently seeking additional 
professional staff members, and will welcome the opportunity 
to send you more information. 


Please address inquiries to 
STAFF EMPLOYMENT DIVISION 553A. 


SAN DIA 


CORPORATION 


ALBUQUERQUE. NEW MEXICO 
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AMERICAN STANDARDS 


Gear Dimensions, 
Design, Inspection 








SPUR GEAR TOOTH FORM, B6.1—1932. 55¢ 


Gives the proportions of the tooth form for 14!/2-degree composite sys 
tem, 14'/2- and 20-degree full depth involute systems, and 20-degree stub 
involute system and the data for obtaining full involute tooth action on 
pinions of 31 teeth and smaller when using the 14'/2-full depth involute 
system, and on pinions of 17 teeth or smaller when using the 20-deagree full 
depth involute system 


GEAR TOLERANCES AND INSPECTION, B6.6—1 =. 
¢€ 


Applies to spur, helical, bevel, and hypoid gears. The diameters cor 
sidered are from */4 to 100 inches. The pitches range from 1 to 32 dia 
metral pitch. Allowances and tolerances for backlash are also treated 


20-DEGREE INVOLUTE FINE-PITCH SYSTEM FOR 
SPUR AND HELICAL GEARS, B6.7—1956. $1.50 


Presents tooth proportions, dimensions of gears and enlarged pinions,; 
tolerances on outside diameter of gears; design data for spur and helical 
pinions having 9, 8, and 7 teeth; formulas for calculating the values of the 
various tables; and terminology. To this revision has been added a format 
for the specification of spur and helical gears 


FINE-PITCH STRAIGHT BEVEL GEARS, sae 
1. 


Cover ng generated straight bevel gears of 20 diametral pitch and finer 
this Standard gives the gear dimensions, the tooth proportions for 1- diam 
eter pitch, general specifications, dimensions and tolerances for gear blank 


nomenclature, and symbols 
— FOR FINE-PITCH WORM GEARING, “a I— 
1.50 


A design procedure for worms and worm gears with axes at right angle 


this Standard gives the proportions of worms and worm gears, values of 
diameter for all possible combinations of leads and lead angles within the 
Standard, tooth proportions based on normal pitch for all combinations of 


standard axial pitches and lead angles, and an extensive table of profile 
deviations and pressure angle changes. An Appendix added to this 1956 
revision explains and illustrates profile deviation in worm threads 


INSPECTION OF FINE-PITCH GEARS, B6.11—1 = " 
So 


Outlines methods for determining gear quality; recommends the toler 
ances for gears; and various gear blank elements; specifies the backlash 
gears; gives recommendations for machining gear blanks, the pin measure 
ments for spur gears, and procedures for making comparator layouts to check 
gear and worm profiles; includes directions for using master jaws, classifica 
tions for various degrees of surface roughness, waviness and lay; and a list 
of symbols for use on drawings. A new table in this revision gives 
the settings for a variable center distance gage for the diverse com 
binations of total composite errors and tooth thickness reduction 


A SYSTEM FOR FINE-PITCH BEVEL GEARS, B6.13— 
1955. $1.00 


Describes the general basis of the system and shows the calculations used 
to obtain tooth proportions and dimensions of blanks for generated straight 
bevel gears. 


LETTER SYMBOLS FOR GEAR ENGINEERING, B6.5— 
195 $1.00 


GEAR NOMENCLATURE, B6.10—1954. $1.50 


Provides a system of terms and definitions with illustrative figures applicable 
to investigations and discussions of gear problems grouped under the follow- 
ing classifications: General designations, kinds of gears, pitch surfaces, 
boundary surfaces, principal planes, principal directions, elements of gear 
teeth, linear and circular dimensions, angular dimensions numbers and ratios, 
and a miscellaneous group. 


NOMENCLATURE FOR GEAR TOOTH WEAR ge 
FAILURE, B6.12—1954. $1. 


Lists, defines, and illustrates the terms for the more common types of wear 
and failure of teeth of metallic gears. 
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Published by 
20% Discountto | THE AMERICAN SOCIETY OF 
steuben MECHANICAL ENGINEERS 


29 W. 39 St., New York 18, N.Y. 
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TIME, WORK ond 
SAVE MONEY with... 
STANDARD INDUSTRIAL 
PRODUCTS! 


SA offers a complete line of 
time-tested industrial products 
that are STOCK ITEMS and 
available for IMMEDIATE 
DELIVERY. You'll find these 
products a real aid in mod- 
ernizing plant operations and 
reducing operating costs. 
All are designed to increase 
manpower efficiency and 
productivity with added | 
working safety. 


IMMEDIATE 
DELIVERY 


745 Belt Conveyor Idlers 
Write for Bulletins 355 
and 1454-A 


"SACO" Speed Reducers 
Write for Bulletin 643 


Holdbacks for Conveyors and 
Elevators 
Write for Bulletin 155 


eeeeeeeeeeeoeoeeeeoeeeeeeeeeea 


Car Pullers and Spotters 
Write for Catalog 753 


@eeeeeeeeeeeeeeeseesseeee 
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f 


> "“Swiveloader” 
Car Loaders 

/ Write for 
Bulletin 854 


Portable Box Car Loaders 
Write for Bulletin 948 


e@eeeeeeeeeeeeoeoeeeeeeeeeeee 


WRITE TODAY FOR COMPLETE IN- 
FORMATION ON THESE PRODUCTS 
For complete information on a 
specific product please write 
for the bulletin listed under 
that product. For basic infor- 
mation on the complete line of 
SA Standard Industrial Prod- 


Hand and Motorized Winches ucts request Bulletin 653A. 











Write for Bulletin 853 





ae, 
STANDARD PRODUCTS DIVISION 


STEPHENS-ADAMSON 


19 Ridgeway Ave. Avrora, Illinois 
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This Niagara Aero After Cooler also cools compressor jacket 
and intercooler water. 


COMPRESSED AIR...Lower in Cost 
Dependably Drier and Cooler 
Trustworthy for Instrument Use 


THE NIAGARA AERO AFTER COOLER offers a com- 
pletely self-contained method replacing both shell-and- 
tube cooler and cooling tower. It is independent of a 
large supply of cooling water and consistently reduces 
compressed air temperatures to below ambient. 

Drier air gives you better operation and lower costs 
in using all air-operated automatic instruments, tools 
and machines, paint spraying, sand blasting and moist- 
ure-free air cleaning. 

Direct saving in the cost of cooling water saves the 
price of the Niagara Aero After Cooler in less than 
two years. 

Niagara Aero After Cooler assures all these benefits 
because it cools compressed air or gas below the tem- 
perature of surrounding atmosphere; there can be no 
further condensation in your air lines. It condenses the 
moisture by passing the air through a coil on the sur- 
face of which water is evaporated, transferring the heat 
to the atmosphere. It is installed outdoors, protected 
from freezing in winter, proven in service on the largest 
plant utility systems. 


Write for Bulletin No. 130 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. M.E. 405 Lexington Ave., New York 17, N.Y. 
District Engineers in Principal Cities of U.S. and Canada 
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Systems 
Engineering 


at The Ramo-Wooldridge 
Corporation 


ICBM and IRBM are prime examples & The Intercontinental Ballistic Missile and the Intermediate Range 


Ballistic Missile, Air Force programs for which we have over-all systems engineering and technical 
direction responsibility, are prime examples of programs that require the systems engineering 
approach. Most Ramo-Wooldridge work is of such a systems character, requiring the concurrent 
solution of a wide variety of interrelated technical and operational problems. Additional examples 
at R-W are communications, fie-control, and computer programs for the military, and automa- 


tion and operations research projects for business and industry. 


Pertinent technical fields M Successful execution of systems engineering programs requires that the techni- 


cal staff include experts in a considerable number of scientific and engineering specialties. 
At Ramo-Wooldridge some of the pertinent fields are aerodynamics, propulsion, digital 
computers, information theory, radio propagation, radar, infrared, servomechanisms, gyroscopy, 


and nuclear physics. 


The kind of team required @ A qualified systems engineering staff must include unusually capable theoreti- 
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cians and analysts who can predict the behavior of complex systems, as well as ingenious 
experimental physicists who can devise suitable new techniques for measuring actual physical 
parameters. In addition, the team must include experienced apparatus and equipment development 


engineers, to insure a high level of practicability in the resulting end products 


Scientists and engineers who are experienced in systems engineering work, or who 
have specialized in certain technical fields but have a broad interest in the inter 
actions between their own specialties and other fields, are invited to explore the wide 
range of openings at The Ramo-Wooldridge Corporation in 


Guided Missile Research and Development §§ Automation and Data Processing 


Aerodynamics and Propulsion Systems § Digital Computers and Control Systems 
Communications Systems §§ Airborne Electronic and Control Systems 


The Ramo-Wooldridge Corporation 


B730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 
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portunities | 


RATES: Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $1.70 a line 
A box number address counts as one line 


to the line average 
of one inch at flat rate of $28 per inch per insertion 


positions open 


business for sale 
ANSWERS to box 


Minimum insertion charge, 5 line basis. 





positions wanted © equipment, material, patents, books, 


instruments, etc. wanted and for sale « 
partnership «© capital « 
advertisements should be addressed to ae <7 


number 
number, care of ‘“‘Mechanical Engineering,’’ 29 West 39th St., New York 18, 


representatives « sales agencies ¢ 
manufacturing facilities 


$1.35 a line to members of ASME. Seven words 


Display advertisements carried in single column units of multiples 
Copy must reach us not later than the 10th of the month preceding date of publication 





POSITIONS OPEN 


engineers 


At General Electric an 
expanding program 

has created excellent 
design opportunities 

in the areas of Nuclear 
Reactor facilities, Chemi- 
cal Separations and 
Metal Fabrication plants. 


In addition to training and 
experience, imagination and 
creativeness are prime 
requisites for fulfilling the 
growth potential inherent in 
these permanent positions. 


The following unusual 
positions are now openin 
the areas of: 


e Vibration and stress 
analysis of structures 
and complex equipment. 
© Design of power plants 
(steam) and associated 
equipment including power 
system stability, heat 
transfer and turbine perform- 
ance under varying pressure 
and flow conditions. 
e@ Manufacturing equip- 
ment design and applica- 
tion including pumps, 
turbines and valves. 
e Design control procedures, 
knowledge of design problems 
and ability to estimate costs. 
© Design metallurgist, fer- 
rous and non-ferrous alloys. 


Also Draftsmen — Mechanical, 
piping and electrical. 


Write in confidence to General 
Electric, the organization whose 
advanced “living-space” concept 
of human relations is designed 
to help you happily grow in your 
chosen field. Please include your 
experience, age, academic 
background and professional 
references. Personal interviews 
will be arranged with all 
selected candidates. 


Mr. E. P. Galbraith 
Technical Personnel Placement 


GENERAL @@ ELECTRIC 
Washington 


Richland, 
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1957 
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Mechanical Engineers 
Recruitment Guide 


[ge | ae ee ee eee ee lee lee ee ee eee ee | ae | oe] ee ee | ee | oe ee | 


MOOOOOOM OOo cIcsCIC Ce Ie IC Ie CI 





SOIC C9090 9090909090990 
WOOO CII IC IC 











oe oe ae ae ae ae ae ae ae ae ae ae ae ae ae ae | oe | oe 





lon ae ae ae 
a 





WOOO OOOO OoOoooOoOooooc 








NUCLEAR POWER ENGINEER 


To initiate and direct the design, resting and customer 
liaison associated with valve and piping developments 
for atomic power and other nuclear activities. Ad 
vancement prospects excellent with company highly 
regarded for products and research work in power and 
process fields. Salary open, replics confidential 
Write or contact Personne! Director 

Edward Valves, Inc., Sub. of Rockwell Mfg. Co. 
East Chicago, Indiana 








MECHANICAL ENGINEERS 


Engineering graduates for product design 
and application. Products are vibration 
and shock isolation systems on aircraft, 
electronic, automotive, marine, general 
industrial equipment. This is a rapidly 
expanding industry. Excellent long range 
possibilities for engineers who are inter- 
ested primarily in design work. Duties 
also involve extensive liaison between and 
among field engineering, manufacturing, 
and research. 
BOX 369, ERIE, PENNSYLVANIA 








SYLVANIA’S 
Electronic Defense Laboratory 


(located in the San Francisco Bay Regton 


NEEDS 
mechanical 
engineers 


Preferably with experience tn 
military and electronic equipment 


Sylvania offers the finest facilites 
and equipment available. We also 
provide financial support for ad- 
vanced education, as well as a libera 
insurance, pension and medical pro- 
gram. 


Our laboratory is located five miles 
from Palo Alto in the San Francisco 
Bay area, close to excellent schools 
and univerisities, unexcelled living 
conditions, ideal climate and ample 
housing. 


RELOCATION EXPENSES PAID 
Please send complete resume te 


John C. Richards 
Electronic Defense Laboratory 
Box 205, Mountain View, Calif 


y 
SYLVANIA 


SVLVANIA ELECTRIC PRODUCTS INC. 











AERODYNAMIC DESIGN 
THERMODYNAMIC DESIGN 
EXPERIMENTAL ANALYSIS 
ADVANCED ENGINE DESIGN 

CONTROLS SYSTEMS DESIGN and ANALYSIS 


A few selected engineering positions with a fine 
established company located in the Northeast. 


For further information write to: 


Box CA-5770, care of “‘Mechanical Engineering.”’ 
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UIDED MISSILES 


offer unusual 
job opportunities 


The development, engineering and manufac- 
ture of guided missiles offer many interesting 
and challenging problems to technically trained 
people. Missile engineering is a new, dynamic 
business with long-term potentials and oppor- 
tunities for those who get in on the ground 
floor. 

This business of the future, while engaged 
in developing one of our nation's most im- 
portant weapons systems, has many long-range 
commercial applications. 

We, at Bendix Products Division—Missiles, 
are fortunate that, as prime contractor, we 
have the complete responsibility for one of 
the most important and successful missiles in 
the country. 

A thirty-six-page book, “Your Future in 
Guided Missiles", describing in detail the 
many phases of our guided missile operation 
and the job opportunities available to you, 
will be sent to you on request. Write for your 
copy today. BENDIX PRODUCTS DIVISION—MIS- 
sites, 409E, Bendix Drive, South Bend, Ind. 





ELECTRONIC GUIDANCE 
MISSILE SYSTEMS TESTING 
STEERING INTELLIGENCE 
QUALITY CONTROL 

SYSTEMS ANALYSIS 

TEST EQUIPMENT DESIGN 
PROPULSION & HYDRAULICS | 
RELIABILITY 
MECHANICAL DESIGN 
COMPONENT EVALUATION | 








DEPARTMENT MANAGER 
SEAMLESS WELDING FITTINGS 


Large established manufacturer has 
opening for a man, experienced in the 
production of seamless welding fittings, 
to assume pe oye charge and to develop 
and expand this departmental activity. 
Please supply full information on ex- 
perience and expected remuneration. 


Address CA-5708, % “‘Mechanical Engineering” 











MECHANICAL 
PLANT BETTERMENT 
ENGINEERS 


M. E. GRADUATE PREFERRED 
5-15 YEARS‘ EXPERIENCE 


Operation and betterment of steam 
electric plants. Diesel experience 
helpful. Permanent position 


Required by Operating Division of 
long established service and super- 
visory organization, for large group 
of Electric Utilities located eleven 
Latin American countries. Some 
travel. Location New York 
Usual employee benefits. Reply giv- 
ing age, education, experience, 
personal particulars and salary ex- 


pected. 
AMERICAN & FOREIGN POWER CO., INC. 


2 Rector Street, New York 6, New York 
21st Floor Di 4-4400 Ext 8494 





Engineer, ME EE or AE 
Controls Design 
Nuclear Aircraft Engines 


First came the propeller, followed by the 
Jet engine—and now, aircraft nuclear pro- 
pulsion with its tremendous power poten- 
tial. General Electric's ANP Department 
has a career opening for the qualified engi- 
neer who desires to achieve the profes- 
sional stature his talents deserve. 


The present position requires 1 to 3 years’ 
experience in aircraft control or accessory 
systems design and application, and in- 
volves the design of turbine type engine 
controls. Both creative and analytical 
ability are desirable. 


Openings in Cincinnati, Ohio 
and Idaho Falls, Idaho 





Address replies, stating salary require- 
ments, to location you prefer 


W. J. Kelly L. A. Munther 
P. O. Box 132 | P. O. Box 535 
Cincinnati, Ohio Idaho Falls, idaho 
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A message to the Career-Conscious Engineer: 


Ready to change jobs? 


ADVANCED EDUCATION PROGRAM FOR ENGINEERS 
You can expand your technical knowledge and achieve 
advanced degrees through a variety of Lockheed-sponsored university 
programs that cost you little or nothing. 


TO ENGINEERS WHO LACK AIRCRAFT EXPERIENCE 


Aircraft experience is not necessary to join Lockheed. 
It’s your engineering training and experience that count. Lockheed 
trains you for aircraft engineering — at full pay. 


Lockheed AIRCRAFT CORPORATION 
California Division BURBANK Ca lifo rn ia 


Perhaps you are not receiving a salary 
commensurate with your work. 


Perhaps you are dissatisfied with your 
rate of promotion. 


Perhaps you do not have enough scope 
for your ability in your present job. 


Or perhaps you simply want to move 
to Southern California. 


We invite you to consider the California 
Division of Lockheed Aircraft Corporation 
as the place to re-establish your career. 

For these reasons: 


Promotional Opportunities are excellent 
because there are so many supervisory 
positions to be filled with 46 major 
projects in progress at Lockheed and 
because Lockheed is in an expanding 
development and production program. 


You have more scope to show what you 
can do because Lockheed projects range 
across virtually the entire spectrum of 
aeronautical endeavor. You are not 
limited to one type of work because 
Lockheed is so diversified in projects. 
Moreover, Lockheed encourages and 
welcomes personal initiative. 


You may receive a substantial increase 
in pay because Lockheed is extremely 
liberal in direct salary and in extra employee 
benefits, which actually increase the value 
of your position by an average of 14%. 
Moreover, engineering salaries have 
just been raised 6%. 


Positions are open at all levels for engineers 
in fields of: Aerodynamics — Design — 
Electronics, with emphasis on systems and 
antenna design — Flight Test Engineering, 
particularly in instrumentation — 

Math. Analysis — Operations Research 
— Structures —Thermodynamics — Weight. 


Space prevents us from listing all the reasons 
we believe you will find significant. There 
are many others. But if our brief remarks 
make sense to you, write us and we 

can explore your opportunities at Lockheed 
through personal interview or phone. 

The brief resumé below is simply for your 
convenience in contacting us. 


E. W. Des Lauriers, Dept. CJ-4-7 
Lockheed Aircraft Corporation 
Burbank, California 


Dear Sir: Please send me your brochure 
detailing life and work at Lockheed. 





Name 





If you are an engineer, please state your field of 
engineering 





Home street address 





City and State Home phone 


<<< 7} 











I know from my own experience all of the de- 
tails involved in making a decision about 
changing jobs. You wonder what kind « 











will be associated wit 
ing conditions,..j 


a short no 
few of the 
reasons you 
should get 

in the mail 
so that an 

interview ca 
be arranged. 


snapshot of ou 
in the country 
to schools, chu 
minutes from thé only f 
This is only one @ reasons why most of 
the folks who come here for an interview just 
Stay...wire the wife to start packing... 
knowing she will love the living part of it. 
Now about the work and the people.... 
The attached clipping will give you a brief 
idea of some of Farnsworth's activities for 
the military and industry in the fields of 
electronics and nuclear energy. Your associ- 
ates will be eminent scientists and engi- 
neers with many "firsts" to their credit in 
electronics. (Like Philo Farnsworth, our Tech- 
nical Director and the inventor of electronic 
television. ) 

And don't worry about permanency or 
Stability. Being a member of the world-wide 
International Telephone and Telegraph Corp- 
oration makes Farnsg th big enough to assure 
that yet it + small enough for flex- 

i ") recognition of the 
individual. Here you 
ill be heard...not 




















included: liberal 
elocation expense, 


at no cost to you. 
To get the whole 
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At 
RCA 


your 
M.E degree 
can bring you 
up to $10,000 
plus future 
allvancement 


INTERMEDIATE 
MECHANICAL 
ENGINEERS... 


Mechanical! design and 
development of military 
weapons systems 
(antennas, pedestals, 
computers, gear trains. 
precision mechanical 
devices). 

These creative positions 
have more than usual 
growth potential. 

The right men can 
advance to Senior 
Engineers’ 
responsibilities! 
Suburban Philadelphia, 
at Moorestown, N. J 


FOR CONFIDENTIAL INTERVIEW 


Call Collect—Mr. R. A. Wallace 
At Camden, N. J. 

WOodlawn 4-7800 

Or, send resume to: 

Mr. John R. Weld 
Employment Mgr., Dept. V-3G 
Radio Corporation of America 
Camden 2, N. J. 





RADIO 
CORPORATION 
® OF AMERICA : 








MECHANICAL ENGINEERING 





af 








Electrical engineers 


Mechanical engineers 


ENGINEERS FOR IMMEDIATE PLACEMENT 


Electronic engineers 
Computer engineers 


Solid-state physicists 


ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 

OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 


AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 

LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities. 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 

your education, experience 

ACT AT ONCE 
and geographic preference to: 
Employment Department, 


Professional Personnel Section 2 


THE NATIONAL CASH REGISTER COMPANY «¢ DAYTON 9 « OHIO 
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YOUR . 
nunlear 








ENGINEERS 


and a challenge 





A growth opportunity—and a challenge—in 
a dynamic organization devoted entirely to 
advanced research and development in missiles 


C-E has immediate Junior and Senior open- 
J or field. Openings at all levels. 


ings in the positions listed below...at its new 
Small-company opportunity to work closely 

with associates who are recognized as top men 

Windsor, Conn. in their field. Large-company stability. 


Nuclear Engineering & Development Center, 


Mechanical Engineers Usual benefits in unusual degree. Living and 


Aeronautical Engineers 
educational advantages in a suburban vaca- 


Chemical Engineers Metallurgists 
Chemists Naval Architects tionland. 
Design Engineers Nuclear Engineers HEAT TRANSFER ENGINEERS 
Electrical Engineers Physicists . ‘ 3 ‘ R 
Mathematicians Statisticians Openings for Supervisor, Experimental Heat 
: Transfer Group, and Engineers, both Senior 
Structures Engineers and Junior levels, for applied research studies 
a , in Advanced Missile program of top priority. 
This is your opportunity to help develop a The work will sali Fates of ihosasane 
new Naval Nuclear Propulsion System—with equipment used to study missile cooling 


and/or analysis of laboratory data with ap- 
plication for improved missile design. 


LIQUID METALS ENGINEERS 


the first company that will complete such an 
AEC contract with its own facilities. 


You will be a member of a company well- 
Openings at all levels for engineers with 


established in the Nuclear Power field—with pinatteal eupeilense is Mueld tastale hen 


10 years’ experience designing and building dling, and background and experience in heat 


major reactor components, both for Naval transfer. M.E. or C.E. degree required. 


WRITE TO E. W. Stupack, Personnel Manager, 
Room 500 H, at address below. 


esearch and 
Advanced 
Development 


complete resume, in confidence, to: B-935 division 
Stratford, Conn. 


COMBUSTION ENGINEERING, INC Se edie ogee 
iA e combine the scientific skills, and production facilities of 3 di- 
ie > eae . visions of Avco Manufacturing Corp.: Research and Ad- 
R Develop Division * Department F, Windsor, Conn. vanced Development; Crosley; Lycoming—to produce power 
plants, electronics, airframe components, and precision parts 


units and central stations. 

And you will find Windsor a beautiful 
place to live. Only 8 miles from Hartford, 
it is an ideal location, both for work and 
recreation. If you are planning to vacation in 
New England this summer—why not take the 
opportunity to arrange a visit with us? 

U. S. citizenship required. Please submit 











128 - Jury, 1956 ro. eS id Bains MECHANICAL ENGINEERING 





Engineers in 
training ue 

Experienced 
engineers — 


... there’s no limit to the oppor- 
tunities open to you as members of 
the OMAR team in the fields of: 


Rocket and Ramjet Engines 

Propellants and Fuels 

Testing and Evaluation 
Positions are open for the 
following: 

mechanical engineers 

combustion engineers 

aeronautical engineers 

stress analysts 

turbine engineers 

thermodynamicists 

servo engineers 

electrical engineers 

nuclear engineers 

ordnance engineers 

instrumentation engineers 

test engineers 

development engineers 

process design engineers 

production engineers 

physicists 

mathematicians 

organo-metallic specialists 

inorganic chemists 

organic chemists 

polymer chemists 

electrochemists 

physical chemists 

analytical chemists 
On the OMAR team, you're affiliated 
with pioneers in the field of supersonic 
sropulsion: Reaction Motors, Inc., 
est in the American rocket industry; 
Marquardt Aircraft Company, the 
West's largest jet research and devel- 
opment center and first in ramjets; 
Olin Mathieson Chemical Corpora- 
tion, a leading producer of chemicals, 
metals, explosives, and high-energy fuels. 

You’re on a team that unites for the 
first time both chemical and mechani- 
cal experience in research, develop- 
ment, and production of supersonic 
rockets, ramjets, and liquid and solid 
propellants. 

For further information write 
OMAR Employment Officer at the 
company nearest you. 

Olin Mathieson Chemical Corporation 

466 Park Avenue, New York 22, N. Y. 





Reaction Motors, Inc. 
Denville 4, New Jersey 





Marquardt Aircraft Company 
16557 Saticoy Street 
Van Nuys, California 3907 


NDIVIDUAL 
ROFESSIONAL 
EVELOPMENT 


for engineers 
c 


nN 


supersonic propu /sion 


< 
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Marquardt, the leader 

in supersonic propulsion, has 

inaugurated a program of Individual 
Professional Development for its engineers. 
You can help us maintain this 

leadership for the future of 

supersonic propulsion. 





I.P.D. gives our engineers a 

chance to advance to their maximum 
potential in their present fields...and 
those beyond...in a climate of continuing 
professional growth from in-plant courses 
and more than fifty current courses in 
Southern California’s leading 

universities. New courses are 

constantly being added. 





LP.D. differs in its concept 
and objectives from ordinary company 
training programs in that it gives each 

engineer an opportunity to grow and plan 
his development toward his own goal 

and at his own pace rather than 

having to follow a rigid pre- 

determined pattern. 





L.P.D. is a part of an overall 

expansion program which anticipates a 
two-fold increase in personnel during the 
current year. This increase represents many 
additional engineering opportunities. You 
can become a leader in supersonic 
propulsion. Write for details. 


ies 


AIRCRAFT CO. 
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Procter & Gamble 


needs 
MECHANICAL 


ENGINEERS 


(Graduated within last 10 Years) 


e Permanent positions in Mechan- 
cal Research and Development, 
Process Equipment Design and 
Application, Heat and Power 
Equipment Design and other 
Engineering Fields. 


e Salaries commensurate with 
education and industrial experi- 
ence. 


e Opportunities to grow with a 
leading chemical processing 
company—rated as one of the 
nation’s three best-managed 
companies by the American In- 
stitute of Management. 


For application form and further 
information write 


Mr. J. E. Gale 

Head of Employment 
Engineering Division 

The Procter & Gamble Company 
Cincinnati 17, Ohio 











ENGINEERS — PHYSICISTS 


OPPORTUNITIES IN 
OPERATIONS RESEARCH 


THE JOHNS HOPKINS 
UNIVERSITY 


Operations Research Office 
otese, except ional rtunities for 
ENG. NEERS and Pi SICISTS who 
aie a chailenge of military opera- 
tional pr of scope 
diversity to routine design ro | de- 
velopment work. 

Our current research program under 
a contract with the Department of the 
Army includes problems in tactics, 
strategy, weapons systems, intelli- 
gence, communications, logistics one 
military applications of game theo! 
Studies in these areas are normally 
carried on by mixed teams of scien- 
tists, each of whom is expected to con- 
tribute as a specialist to a synthesized 
solution. 








e Selected opportunities for two- 
year overseas assignments in 
Germany or Japan. 

« Liberal employee benefits and 
leave privileges. 

e Rapid advancement for demon- 
strated capabilities. 

« A competitive salary scale. 

Please send your resume to: 

Dr. Lincoln Hanson } 
Research Personnel Officer 
7100 Connecticut Avenue 
Chevy Chase 15, Maryland 





“EVEREADY” 
PRIMARY 
POWER SOURCES 


SCIENTISTS — ENGINEERS 
e@ 
PRODUCT DESIGN 
MACHINE DESIGN 
MACHINE DEVELOPMENT 


Product and Process Development Labo- 
ratories and Machine Design depart- 
ment in Cleveland have openings for 
physical scientists and engineers with 
two to six years’ experience. New prod- 
uct design and development of produc- 
tion equipment for advanced primary 
battery power applied in top-priority 
military and civilian use. 

Moving soon into new quarters. Work 
with a group of creative men of simi- 
lar background. Liberal salary program 
and complete employee benefit plans. 

High level of individual creativeness 
and initiative desired. For further in- 
formation from this long-established 
Company with young ideas for new 
products, send resumé to: 


Dr. M. R. Hatfield 
National Carbon Company 


A Division of Union Carbide and Carbon Corporation 
P.O. Box 6056, Cleveland 1, Ohio 








ENGINEER 


HIGH TEMPERATURE METALLURGY 
AND CORROSION RESEARCH ON 
NUCLEAR FLIGHT PROJECT 





Chis senior research position in the ap- 
plication of nuclear energy to the fieid 
of flight calis for both versatility and 
breadth of creative thinking. Every 
bit of the talent that the qualified en- 
gineer brings to this position will be 
effectively employed in research de- 
signed to provide improved metals 
and alloys for use in an aircraft nuclear 
power plant 


rhe job requires a degree in physical 
metallurgy or metallurgical engineer- 
ing and 8 to 10 years’ experience in 
working with high temperature or 
corrosion resistant metals and alloys 
If directly related, time spent on ob- 
taining an advanced degree may be 
considered part of the experience 


Publication of research results in the 
appropriate classified or open litera- 
ture is encouraged 


OPENINGS IN CINCINNATI, OHIO 
AND IDAHO FALLS, IDAHO 


iddress replies, stating salary re- 
quirements, to location you prefer 


Ww. J. Kelly L. A. Munther 
P. O. Box 132 P. O. Box 535 


Cincinnati, O. Idaho Falls, Idaho 


GENERAL @@ ELECTRIC 
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MECHANICAL ENGINEERS 
A Career With... 


IN LIQUID NITROGEN 


Unusual and challenging career openings are offered in liquid nitrogen APPLICATION DEVEL- 


OP. 
e indefinite preservation and p 


tne 


1 materials. 





e design of liquid nitrogen vacuum insulated containers. 
° application of extreme peessuses and low temperature. 


of biologi 


in the ship t of f foods without 





+ application wrk a meet itrog perat 








Tht itude and d 





aling to Mechanica] Engineers who are seeking employment with 
ynamic company of proven stability 


Bachelors or Masters are invited to investigate 


LINDE AIR PRODUCTS COMPANY 


UNION CARBIDE AND CARBON CORPORATION 
Send resume to: Mr. P. I. Emch 
P. O. Box 44, Tonawanda, New York 


ity of LINDE products and processes are 


a division of 


Refer to ad: ME-N 














CHIEF 
PUMP ENGINEER 


Leading pump manufacturer, located in 
large Midwest city, needs Chief Pump 
Engineer, age 35-55. Must have ten 
years of specific experience in the design 
of single and double suction clear water 
pumps and nen-clogging pumps for 
liquids containing solids and five years of 
responsible charge of design and pump 
engineering department. Will report to 
Works Manager. Write in confidence. 


Address CA-5745, “% *‘Mechanical Engineering."’ 








OXYGEN ENGINEER 


To design and develop aircraft Oxygen 
breathing systems for passenger and 
crew use. Exceptional opportunity for 
creative wand in tremendously ex- 
panding field with long established 
midwestern corporation. Age 30-45, 
family man preferred. Salary open 
based on your qualifications. will ay 
interview expenses. Give pre ww 
education, position held, availability, 
and salary desired. Replies definitely 
confidential. 


Address CA-§775, % ‘‘Mechanical Engineering 











MECHANICAL ENGINEERING 














CHALLENGING | 
OPPORTUNITIES 


IN ¢ © Avionics ¢ Inertial Systems 


¢ Computers ¢ Missile Guidance 
¢ Jet Engine Fuel Controls ~ 


ey eee eee 





WITH (9 THE ELECTRONICS DIVISION OF | 


ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 


YOUR FUTURE depends on your making the right connection with the right firm as 


quickly as possible. 
The men hired will enjoy working with some of the top men in the field and with the 


finest test, research and development facilities. GM’s long-standing policy of decentral- 


ization creates individual opportunity and recognition. 


Why not send us full facts about your education, work background, ete. 


We will do all we can to treat your application with the fullest confidence. 


De AC SPARK PLUG THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS. FLINT 2, MICH. 
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CHIEF MECHANICAL ENGINEER 
Graduate Engineer to supervise design and preparation 
of drawings for heating, ventilating, air conditioning 
and piping systems, for hydrozlectric plants. Nationally 
known Consulting Engineer Office. Opportunity to plant engineer, national chemical ,com- 
grow with organization and participate in profits pany. Indianapolis location. Salary 
Send complete resume of education and work history $450—550 month start. Write age, educa- 
also statement of acceptable salary range and approximate : P ience 
availability. Confidence will not be violated tien and experience. 

Address CA-5751, care of ‘’Mechanical Engineering.’ Address CA-5744, “% ‘*Mechanical Engineering. 








MECHANICAL ENGINEER-POWER 


Recent graduate, veteran, to understudy 








Excellent opportunity for a really creative engineer will- 
ing to grow into administrative responsibilities. In- 
ventiveness and the ability to be truly objective are the 
keys to a successful career with a progressive crganiza- 
tion having the largest Research and Engineering facili- 
ties in the steel valve industry 


Edward Valves, Inc., Sub. of Rockwell Mfg. Co. 
East Chicago, Indiana 











MECHANICAL ENGINEERS 


Interesting positions available for persons qualified to perform research 
in the fields of theoretical or experimental stress analysis, and dynam- 
ics. 


Applicants should have an M.S. degree or equivalent and should have 
considerable training in dynamics, elasticity and mathematics. 


These positions offer careers in challenging work where high em- 
phasis is placed on creative ability. We offer excellent employee bene- 
fits including tuition-free graduate study. Please send resume to: 


Mr. J. A. Metzger 


ARMOUR RESEARCH FOUNDATION 
of 


Hlinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 


EXPERIMENT 
INCORPORATED 


Located in Virginia, EI is one of the 
nation's leading independent research 
and development organizations. 


MECHANICAL ENGINEERS 


who are young and imaginative are 
needed to work on many interesting 
projects. For details on typical proj- 
ects and the complete EI story, write 
for our descriptive brochure. Address 
inquiries and resumes to Personnel 


Manager. 


EXPERIMENT INCORPORATED 


Richmond 2, Virginia 











MECHANICAL AND METALLURGICAL ENGINEERS 
tHe 


This unique and re ry p for applying thin coatings of tungsten carbide and other 
materials to metals is dergoing e develop t at our new, air-conditioned Speedway 
Laboratories in suburban Indianapolis. Challenging and rewarding career openings are offered 
to engineers interested in: 


Take Advantage of Unusual Opportunites With... . 
in FLAME PLATING 


Joti 








«ti - wi 








* controlled detonations ° g g 
Pp gi ring ® corrosion 
¢ instrumentation and controls © wear 


© equipment design surface finishing 
B.S., M.S., or Ph.D. graduates with up to 5 years’ experience and demonstrated technical ability 
ir: 


are needed fo 
¢ DEVELOPMENT « PRODUCTION 
e RESEARCH e SALES 


Send complete resume including education (approximate academic achievement), experience and 


work interest to: 
LINDE AIR PRODUCTS COMPANY 


a division of 
UNION CARBIDE AND CARBON CORPORATION 
,< 0. Box — stones 24, Indiana 
ttention: + Be Be Rostosky 
Refer te ad: ME-FP 








WANTED 
ASSISTANT 
CHIEF ENGINEER 


Graduate Mechanical Engineer, 
or equivalent, with a minimum of 
three years’ experience in high 
pressure power plant operation. 
A high caliber man is required in 
the operation and maintenance of 
1250-pound pressure, pulverized 
fuel fired, steam-electric power 
plant located in the midwest. 

Write stating education, experi- 
ence, salary expected, and avail- 
ability. All replies will be held 
confidential. 


Address CA-5687, % ““Mechanical Engineering.” 














ENGINEER 


Immediate opening in Petro-Chemical field for 
recent graduate to select pump and compressor 
equipment. Involves liaison between customers 
and manufacturer’s engineers. 


West. 


Excellent opportunity for professional growth in 
engineering and administration. Location N.Y.C. 
Many employee benefits. Send resume including 
salary requirements to: 


Address CA-5791, care of “Mechanical 
Engineering.” 








Mechanical Engineer 


Design air conditioning, heating and ventilat- 
ing, plumbing, pipefitting, gas fitting for new 
and existing facilities. Work is on campus of 
one of the leading scientific institutions of the 


Good benefits. Moving expenses paid. 


Write for additional information or send resume to: 


California Institute of Technology 
PASADENA, CALIFORNIA 


Mr. J. N. Ewart 
Personnel Director 
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ENGINEERS 


ALL FIELDS 


Che ub tei CHEMISTS 


The portraits of tomorrow’s propulsion systems are 
rapidly becoming realities at Aerojet-General. America’s 
foremost manufacturer of rocket powerplants, Aerojet 


is a major contributor to this nation’s most critical rocket 
and missile programs. Pi YS F STS 
But creation takes talent. 
Operations at Aerojet’s California plants, near Los 
Angeles and Sacramento, are expanding rapidly. Un- Vi AT a F Vi ATI CI A N S 
paralleled career opportunities exist for scientific and 
engineering personnel at all levels of experience. 


Please write the Director of Personnel, Aerojet- 
General Corp., Box 296BB, Azusa, Calif., or Box METALLURGISTS 
1947BB, Sacramento, Calif. 

Your resume will receive immediate, confidential 


senton DRAFTSMEN 


mmm iHifi-(generi CORPORATION 
THe ENGINEERING 


A Subsidiary of AED: E:UR AZUSA, CALIFORNIA 


The General Tire & Rubber Company SACRAMENTO, CALIFORNIA D RAW N (i F H ak x F RS 


MORE POWER FOR ALR POWER 
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ENGINEERS: 


Mechanical & Electromechanical 


If you can 
do original 
work 


. you should consider The 
Johns Hopkins University Ap- 
plied Physics Laboratory (APL), 
where creative ideas are recog- 
nized and supported. 


The Laboratory is primarily con- 
cerned with research and de- 
velopment of guided missile sys- 
tems. A sizeable program of 
fundamental research is con- 
currently in progress. 


APL is —— for technical 
direction of the Navy’s Bumble- 
bee guided missile program. De- 
velopments at APL include the 
first supersonic ramjet, and the 
missiles TERRIER, TALOS and 
TARTAR. 


A distinguishing feature of the 
Laboratory is the self-depend- 
ence of the professional staff 
members, who work in an at- 
mosphere of free inquiry and are 
unhampered by the usual ad- 
ministrative details. Problems 
are attacked by teams, each of 
which maintains a fine balance 
between research and engineer- 
ing. The team approach allows 
each member to acquire broad 
knowledge, find his creativity 
heightened. 


The location of the Labora- 
tories in the Washington D.C.- 
Baltimore periphery places staff 
members near fine housing in all 
price ranges, recreational and 
cultural facilities. Moving ex- 
penses paid in full. Liberal edu- 
cational benefits for study at a 
number of excellent universities 
nearby. 


OPENINGS EXIST IN; 

deeds end sewer wooly, twctemn tarve- 
reu power y systems; servo- 
mechanisms, launching and handling equip- 
ment, ramjet engines. 


ANALYS'S: stress, weights and loads, 
heat transfer. 





For additional information write: 
Professional Staff Appointments 


The Johns Hopkins University 
Applied P hysics Laboratory 


8607 Georgia Avenue, Silver Spring, Md. 





EXTRUSION, DESIGN 
ENGINEERS 
RESEARCH AND DEVELOPMENT 
ORGANIZATION 
Our growi Mant and rocket develop- 








MECHANICAL ENGINEER 
Graduate mechanical engineer interested in power 
plant design work. Experience not required. Ex- 
cellent opportunity with consulting engineering firm 
in the Middle West. Liberal benefit plans and good 
working conditions. 

Send resume cf education and experience with state- 
ment ot salary requirements. 
Address CA-5721, % ‘‘Mechanical Engineering. 





ment program -_ industrial projects have 

for severi wagon, oad Indes mechanical engineers: 

%. _ demonstrated ability in mechanical de- 

ign, pressure vessels, and/or stress analysis, 

oad "BS. to Ph.D. in mechanical engineering, 
2 to 10 years’ suitable experience. 

2. For pilot plant and semi-production extrusion 
development work; familiar with materials, 

tomiaieney, on die . B.S. or M M.S. vin 

mechanica! 

Technically d di It that will be 

especially interesting for persons with capabilities 

tor onal growth. 

Send detailed resume of ri ,, educati 

salary requi ts, and professional ref 


Pp 


ATLANTIC RESEARCH 
CORPORATION 


ALEXANDRIA VIRGINIA 


























MECHARICAL 
ENGINEERS 


Junior to Senior Levels 


Work on heat transfer problems, de- 
sign electronic equipment, gear 
trains, chassis layout to government 
specifications. Some aenenpe of 
servo-mechanisms desirable. 


You are needed, well-appreciated, 


and well-rewarded . . . 


In GOOD PAY 
In INTERESTING WORK 
In LONG-TERM PROGRAMS 
that will increase your 
career potential at. . . 


RADIO RECEPTOR Co. 
® Send resume to: S. Winston ® 
or call EVergreen 8-6000 
240 WYTHE AVE., BROOKLYN, N. Y. 





SALES AND SERVICE 
ENGINEERS WANTED 


Excellent opportunities for engineers with 
well established East Coast Industrial 
Instrument Manufacturer now expanding 
branch office coverage. 

Electrical, Mechanical, or Electroni: 
Engineers preferred. 

Openings for Sales Engineers in St. Louis, 
Los Angeles, Cleveland, and Boston. 
Openings for Service Engineers in Buffalo, 
Los Angeles, and San Francisco. 

Generous company paid benefits include 
hospitalization, pension, insurance, and 
vacation plans. 


Address CA-5746, “( ‘“Mechanical Engineering 








Experienced in design and construction 
of high pressure equipment, such as 
Pumps, Compressors, Vessels, Pilot 
Plants, etc. Estimating experience 
desirable but not necessary. Salary 
open. Give full particulars in first reply 


AMERICAN INSTRUMENT CO. 


8030 GEORGIA AVE. 
SILVER SPRING, MD. 
IN METROPOLITAN WASHINGTON, D. C. 














STAFF ENGINEERS 
for new 
RESEARCH & DEVELOPMENT 
DEPARTMENT 


advanced electric systems 
and accessories for 
aircraft and missiles 


Mechanicals with MS 


Ten years rience mechanical prob- 
lems of ee or equivalent 
in allied field. Working knowledge of 
modern experimental techniques essential. 


Thermal Specialists with PhD 


Five years’ experience heat transfer to 
gases and liquids. Mastery advanced 
mathematical and experimental tech- 
niques. 


Many Benefits 

R&D Department in suburban Cleveland, 
O., plant. Fine, new offices and complete, 
modern laboratory, computing and proto- 
type production facilities. 

Many extra company-sponsored benefits 
conducive to creative enginecring. 

Superb family environments and activi- 
ties. 

Send resume. 

Address CA-5788 care of ‘Mechanical Engineering.” 


MECHANICAL 
ENGINEER 


Experienced in hydraulic design 
of Centrifugal Pumps. 


Work will involve research 
and development of centrifugal 
and axial flow pumps of all 
types, with fine opportunity 
for advancement. 


A liberal benefit program. 
Starting Salary commensurate 
with ability. 

Send letter and resume to: 


R. E. Ostermick 
Employment Department 


ALLIS-CHALMERS 
MANUFACTURING COMPANY 


Box 512, Milwaukee 1, Wisconsin 














Use a CLASSIFIED ADVERTISEMENT 
For QUICK RESULTS 
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MECHANICAL ENGINEERS: 


A Career at Electric Boat... Is An ADVENTURE in Engineering 


In the past several years, Electric Boat has been making one headline after 
another as the nation’s first adaptor of nuclear power for propulsion. The 
Electric Boat-designed and built atom submarines, Nautilus and Seawolf, are 
already accomplished fact. 

Behind the headlines, the work of designing even more advanced atomic 
submarines goes on. Every day, Electric Boat engineers are coming to grips 
with problems in nucleonics that pave the way for applications in other fields. 


There is room—and opportunity —for more engineers able to cope with 
these problems. Current openings are for Mechanical Engineers with experi- 
ence in vibration and shock, machine design, stress analysis, hydraulics, 
rotating machinery, power plants, or air-conditioning and piping. 

These jobs offer more than engineering adventure. There’s common-sense 
practicality involved, too. Electric Boat’s backlog of orders and years-ahead 
plans; its record stable engineering employment; its sponsorship of advanced 
study at leading universities and within the plant are some of the practical 
features. New England living on the shores of Long Island Sound is another. 


To find out more details about these opportunities, write us details of your back- 
ground and experience including initial salary requirements. Interviews will 
be arranged promptly for qualified applicants. Please address Peter Carpenter. 


ELECTRIC BOAT 


DIVISION OF GENERAL DYNAMICS CORPORATION 
GROTON, CONNECTICUT 





TECHNICAL SALES 
QUALITY CONTROL Graduate engineers for technical sales or 


. . technical service with two or more years 
ENGINEER experience—not necessarily in __ sales. 

. Training in our polyethylene plastics 

ee in ME, EE, or Mathematics enn tal we 

ve a dl % ec e eK 1 en 

ADVANCED DESIGN GROUP Industrial experience desired, familiar gaged in the molding and extrusion of 


ity with statistical quality control lvethvle 
/ P polyethylene. 
AIRCRAFT NUCLEAR techniques essential. Please send com- This is an exciting, fast growing field 
PROPULSION PROJECT plete resumé to where excellent opportunities exist for 
-me Please write giving 


future advancement. 


Staff Employment Division 553B complete resume of education, experience 


At General Electric's ANP Depart- ary : ° 
ment esprit de corps is part of the and salary requirements to: 
work-environment. This is because SANDIA CORPORATION Spencer Chemical Company 
pe ne) eee of nuclear power for 500 Dwight Bids 

aircraft propulsion offers the quali- : : 

fied engineer the opportunities for Albuquerque, New Mexico Kansas City, Mo. 

personal achievement that go with Attn: Personnel Manager 
professional challenge 


‘ A responsible position is now open 
Scie: mast have an cnpinsering €>- MECHANICAL ENGINEERS 
gree, several years’ diversified ex- 


nerience in analysis and design of Realize your Ma . um Potential With. hae 


power plant components, including 
design of nuclear reactors. The job 
carries the responsibility for pre- IN 


liminary design analysis of power 
8 direc te 

~~ -y F --y ACETYLENE ENGINEERING AND DEVELOPMENT 

power plants and equipment The expanding acetylene program at our new, air conditioned Speedway Laboratories located in 

Publication of research results in the subutban Indianapolis offers unusual and challenging career openings involving: 

appropriate classified or open litera- » heat transfer e@ fluid flow . a 

ture is encouraged e@ gas kinetics e thermodynamics * essel d 
Engineers interested in the above fields and capable of ass uming responsibility Pon new projects are 


needed for 
OPENINGS IN CINCINNATI, OHIO oie DEVELOPMENT of novel methods of 
one ne acetylene production and distribution 
AND IDAHO FALLS, IDAHO a - _ DESIGN of new plants and equipment 
ae aa — for supplying chemical acetylene in 
4ddress replies stating salary re- - ' pipeline quantities 
quirements to location you prefer at a - ENGINEERING for our production and 
ae ; distribution systems 
W. J. Kelly L. A. Munther P TECHNICAL SERVICE for Linde’s 
P. O. Box 132 P. O. Box 535 nationwide acetylene business 
Idado Falls, Idaho B.S., M.S., or Ph.D. graduates submit resume \ sptried education (include approximate academic 
achievement), experience and work interests t 


a LINDE AIR PRODUCTS COMPANY 
GENERAL B ELECTRIC UNION CARBIDE AND CARDON CORPORATION 


. Oo. 8237 lis 24, I 
Attention: Mr. J. J. Rostosky 
Refer to ad: ME-A 

















Cincinnati, O. 
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MECHANICAL RESEARCH 
ENGINEERS 


Expanding industrial research programs 
have resulted in opportunities for 
engineers experienced or interested in 
any of the following fields 
Applied Mechanics 
Fluid Mechanics 
Reactor Engineering 
Internal Combustion 
Acrodynamics 
Heat Transfer 
New Product Design 
These positions offer out-of-the 
ordinary promotional opportunities in 
a stable, progressive organization 
which has enjoyed a threefold expan- 
sion in the last ten years. For techni- 
cal application and literature describing 
our operations, write to 


Technical Personne! Manager 
BATTELLE MEMORIAL INSTITUTE 


505 King Avenue 
Columbus 1, Ohio 








“OPPORTUNITIES”... . 123-139 














engineers 
MLE. 


ORIGINAL THINKERS 


MECHANICAL DESIGN 


These two positions open at 
General Electric's Naval Ord- 
nance Department will give engi- 
neers with five or more years of 
mechanical design experience a 
chance to develop, observe and 
promote new ideas 





One ts a rare opportunity to work 
on advanced projects dealing with 
structure and stress analysis, utiliz- 
ing the latest techniques and 
materials 


In the second position, you will 
produce sound, advanced mechani- 
cal designs, provide technical 
directions with manufacturing 
where new techniques are required; 
plus design contacts and liaison: 
perform tests on materials; pro- 
vide assistance to other units 


You will live in the forward-look- 
ing city of Pittsfield, Mass. in the 
heart of the Berkshire vacation- 
land, and work for a forward- 
looking company, where you get 
professional recognition along with 
numerous benefits that make GE 
known throughout industry as a 
“good place to work.” 


Excellent Salary, 
commensurate with experience 


Please reply in confidence to: 


Manager, Engineering Admin. 
Naval Ordnance Department 


GENERAL @@ ELECTRIC 


100 Plastics Ave., Pittsfield, Mass. 
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With 3-4 years’ engineering experience 
to assist on engineering projects 
related to operating an industrial plant 
utility system consisting of 14 at om 
800,000? per hour steam plant, 4 
machine—16,000 kw electrical plant 
and 20,000,000 gallon per day water 
supply system 

Engineering includes planning, con- 
struction, and technical supervision of 
steam, power, water, gas and com- 
pressed air facilities. 

Electrical or mechanical engineer with 
power option preferred. All replies 
confidential 

Please send details of your qualifica- 
tions to 


Personnel Department 
A. E. STALEY MANUFACTURING 
COMPANY 


Decatur, Illinois 


MECHANICAL ENGINEERS: Two 
newly created positions open with small 
and medium construction equipment 
manufacturer. Excellent growth picture 
Young management is expansion minded 
Located in Midwest 


PRODUCT ENGINEER—1956 grad 
uate, or applicant with 2-3 years’ ex 
perience Duties involve product engi 
neering and some new development work 
Starting salary $450-700 month, depend 
ing on background and abilities of indi 
vidual 


ASST. CHIEF ENGINEER—Young, 
ambitious creative individual with demon 
strated management and _ leadership 
abilities. Should be 26 to 35. Capable 
of supervising small department. Unique 
opportunity for high calibre person 
Annual starting salary in five figures 
Applicants should have history of highly 
successful progress and should enjoy 
chance to work with high degree of 
independence 


All applications will be treated con 
fidentially. Enough material should be 
forwarded to permit preliminary evalu 
ation of training, experience, interests 
and ambitions. Each application will be 
acknowledged 
Mechanical Engineering." 














MECHANICAL ENGINEERS 


Research and Development 


Interesting positions open for Mechanical Engineers on a wide variety 


of projects in the following fields: 


Heat Power Equipment 
Thermodynamics 


Fluid Mechanics 
Heat Transfer 


M.S. to Ph.D. in Mechanical Engineering with three to five years’ ex- 
perience in one of these fields essential. These positions offer an oppor- 
tunity to use your initiative and creative ability. We offer excellent 
employee benefits including tuition-free graduate study. Please send 


complete resume to: 


Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 


IMinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 




















tude 
and LOW TEMPERATURE ENGINEERING 
We have unlimited opportunities for MECHANICAL ENGINEERS in: 





© equipment design e heat transfez 

° instrumentation and controls © fluid flow 

© pilot plant design and operation e thermodyn.mics 
°p gi ring ¢ distillation 

* fabricating techniques © stress analysis 


These projects are associated with the production and distribution of oxygen, 
nitrogen and argon as low temperature liquid or gases. 





LOCATION: Our T 


da Laboratories in suburban Buffalo, New 
™ and A 1 P 4 fa SH. 





York—our largest 


to investigate. 





B.S., M.S., Pb.D. graduates with up to five years’ experience are invited 


LINDE AIR PRODUCTS COMPANY 


a Division of 


UNION CARBIDE AND CARBON CORPORATION 
Send resumés and approximate academic standing to: 
Mr. P. I. Emch, P. O. Box 44, Tonawanda, N. Y. 


Refer to ad: ME-L 
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HYDRAULIC ENGINEER 


familiar with hydraulic turbine work, design 
and application. 


ALSO 
experienced draftsman on hydraulic turbines 
Old established company. No age limit. 
Excellent opportunity with future for the 


right men. 
“agence BASIC 








Several graduate engineers with minimum ~ 
5 years’ experience supervising maintenance 4 ] 


engineering functions in oil refining or pro- 
ducing facilities, power plants, heavy indus- 
trial installations, manufacturing plants or 
related operations. To establish technical 
supery ision, procedures, maintenance opera- 
tions, and schedule routine and special work 
for major oil producing and refining opera- 
tion with all supporting facilities; i.e., 
housing, feeding, recreation, etc. 





Salary commensurate with background 
and experience. Write giving full particu- 
lars regarding personal history and work ex- 
perience. Please include telephone number 


Recruiting Supervisor, Box 66 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, N. Y. 








MECHANICAL ENGINEERS 


Several excellent opportunities avail- 
able with major producer of synthetic 
fibers and films. Openings are current 
in plant engineering departments in 
Pennsylvania, Virginia, and West 
Virginia. 

ABOVE: DR. KEITH BOYER IS 
engineers with SEEN OBSERVING A BEAM OF 
LOW ENERGY NITROGEN IONS 


Graduate mechanical 
0-5 years of experience in machine 
and equipment design, mechanical lay- 
out, engineering Maintenance, or re- 
lated activities are invited to reply 


Please send resume including details of The cyclotron shown above is one of the many types 


education, experience, and salary re- , 
quirements to of advanced research equipment in use at Los Alamos. 





This variable energy machine is designed to accelerate 


Personnel Recruitment Department 7 3 “ 
high intensity beams of all the hydrogen and helium 


AMERICAN VISCOSE CORPORATION 


1617 Pennsylvania Boulevard 
Philadelphia 3, Pennsylvania . as 
The Laboratory offers a wide range of opportunities 


isotopes. 








to do research and development work in the fields of 


MECHANICAL ENGINEER Physics, Chemistry, Metallurgy, Mathematics, Comput- 


Design and Development of ing and Engineering. 
GAS WELDING AND lf you are interested in learning more about career 
CUTTING TORCHES at 
opportunities at Los Alamos, write— 


To assist in the design and development 
of torches and related apparatus with the 

K-G Welding Equipment Division of the DEPARTMENT OF SCIENTIFIC PERSONNEL 
country’s leading producer of oxygen Division 1007 
generators. 

The Senior Engineer must be experienced 
in the field. The Junior Engineer should 
have interest in the design and develop- 
ment of small apparatus but prior experi- “e 

ence on welding apparatus is not manda 

Both positions are high salaried and y m S 

include profit sharing plus opportunity . ope 

to progress rapidly into the management scientific laboratory 
of an expanding organization. OF THE UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 





Send resume to 
B. H. VanDyke, Air Products, Incorporated, 
P. O. Box 538, Allentown, Pa. 
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Your ENGINEERING career 
can begin when 


you move to MOTOROLA! 


Maybe you've been an engineer for 2 or 20 years, but feel you've got 
just a job, not a career. If you yearn for a larger, more important 
challenge and all the benaiiis that go with it—security, good pay, 
professional respect and accomplishment—you can start carving a 
career for yourself at Motorola TODAY. Your future is insured at the 
company with a future . . . so join the move to Motorola. If you are an 
ELECTRICAL ENGINEER, MECHANICAL ENGINEER, PHYSICIST, PHYSICAL 
CHEMIST or META™LURGIST (Senior or Junior level) contact Motorola 
today. 


CHICAGO, ILL. Write to: L. B. Wrenn, 4501 Augusta Bled., for challenging positions in 
Two-Way Communications, Microwave, Radar and Military equipment, Televi- 
sion (Color), Radio Engineering, and Sales Engineering. 

PHOENIX, ARIZ. Research Laboratory. Write to: R. Coulter, 3102 N. 56th St. for out- 
standing opportunities in the development and production of Military equipment 
and Transistor products. 

PHOENIX, ARIZ. Transistor Laboratory. Write to: V. Sorenson, 5005 E. McDowell Road 
for excellent opportunities for Transistor Application Engineers, Physical Chemists, 
Metallurgists, Physicists and Transistor Device Development Engineers. 

RIVERSIDE, CAL. Write to: C. Kozial, 8330 Indiana Ave. This new modern research 


laboratory, located 65 miles from Los Angeles, needs men in Missile and Military 
equipment systems analysis and design. 


write today for personal interview 


MOTOROLA 
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PROJECT ENGINEER 


Wanted by manufacturer of Pulp and 
Paper Mill machinery for work in Re- 
search and Development. Must be a 
graduate mechanical engineer with a 
minimum of five years’ experience, in- 
cluding at least one year in machinery 
design, or as an engineer in the Pulp 
and paper industry New England 
location. Give detailed resume of ex- 
perience 


Address CA-§779, “® “Mechanical Engineering 








Wanted by a large and progressive 
Canadian Corporation a top flight 
Mechanical Engineer, preferably with 
experience in the design of stone crushing 
and processing plants, asphalt plants, 
concrete plants, cement plants and con- 
veying cquipment, etc 


Must be creative and capable of producing 
finished designs through his own initia- 
tive and efforts that can be detailed by 
staff 


Interested party should forward com- 
I 

plete resume of experience and all vital 
statistics, including salary required. 


If applicant does not desire to disclose 
identity until interviewed and final 
negotiations are in effect, blind applica- 
tions or third party submissions will be 
satisfactory. All information given will 
be held in confidence 


Address CA-$758, % “Mechanical Engineering 











REFRIGERATION 
AND AIR 
CONDITIONING 
ENGINEER 


Graduate M.E. with minimum 8 years’ 
broad experience in refrigeration and 
air conditioning design and project 
work. To render technical service to 
operating units and serve as staff con- 
sultant on air conditioning and refrig- 
eration problems related to overseas 
operations located in Saudi Arabia. 


Facilities include large central air conditioning 
plant with chilled water distribution . 
through entire ities for 
strial air ditioning totaling 14,000 nen 
capacity, plus 700 tons of r igcration for 
manufacture of ice and storage of commissary 
supplies. 








Must be capable ro developing and | eaten 
work or assign- 
ment in New York p Rew seco noe Office; occa- 
sional field trips required. 





Write outlining work experi 
and personal history. 





Recruiting Supervisor. Box 123 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 
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ENGINEERS..... 


Attention: 
Refer to ad: M 


tne 


When an established Company of the stature and stability of the Linde Air Products Company 
embarks on a planned program of PRODUCT DIVERSIFICATION, it provides a 


UNIQUE OPPORTUNITY 


for Mechanical and Chemical Engineers with creative talent and business judgment 
If interested in this really unusual opportunity, submit complete resume including education 
(approximate academic standing) and experience to: 


LINDE AIR PRODUCTS COMPANY 


a division of 
UNION CARBIDE AND CARBON CORPORATION 
. O. Box 8237, Indianapolis 24, Indiana 
Mr. J. J. Rostosk 
E-PD 


y 











DESIGN ENGINEER 


Position open for mechanical engi 
neer with BS degree and minimum 
of five years’ experience in design 
of research equipment 
involves design of engine 
equipment, laboratory fuel 
tems, and chemical test apparatus 
Must be thoroughly familiar with 
machine shop practice and methods 
and have ability to follow 
struction of design 
through to completion 


Position 
test 


SVS 


con 


protects 


Send resume of qualifications to 


ETHYL CORPORATION 

RESEARCH LABORATORIES 

1600 WEST EIGHT MILE ROAD 
FERNDALE 20, DETROIT, MICHIGAN 
ATTENTION: PERSONNEL MANAGER 











Manufacturers of cle 
istruments used for the 
level and flow 


TAYLOR INSTRUMENT COMPANIES 
tronically and pneumatically operated 
measurement of temperature, pressure, 
Opportunities in design, sales and research. Problems involve 
the development of electronic and pneumatic instrumentation and 

strumentation theory. Training programs available for sales 
Specialized orientation programs available for design and research 
Background of chemical, electrical or mechanical engineering 
suitable for sales. Research and require appli 
ants with mechanical, electrical and engineering physics back 
gro . Literature available upon request. Submit resumes to 
G. L, Oppermann, Asst. Industrial Relations r, Rochester, 
ae York 


liquid 


design divisions 


Manage 


DEVELOPMENT ENGINEER—New product design and de 

velopment engineering company with complete idea-to-pilot 
production facilities has opening for top-flight mechanical engi 

r 28-40 Engineering degree, developmental experience, 
analytical ability, shop practice familiarity essential. Exceptional 
opportunity for self expression and advancement with young, ag 
gressive group in congenial professional atmosphere. Salary oper 

Full resume in confidence to Jet-Heet, Inc., Englewood, N 

+ Engineering Personnel 


INSTRUCTOR—to teach undergraduate courses in applied me 
Opportunity to work or graduate degree in any engineer 
ing department. Salary depends on qualifications of applicant 
Department of Applied Mechani Ur f Kansas, Law 
re , Kansas 


chanics 
versity « 
FOR TECHNICAL PROD 


not necessary but helpful 


college with courses in 


ADVERTISING MAN WANTED 
UCTS— Previous advertising experience 
Must have at least two or three years of 
engineering and technical subjects and like to write. If you have 
the qualifications we have an opportunity open for you. Mar 
selected will be trained in all phases of industrial advertising 
n your letter of application state age, education, positions held, 
n statement of why you want a career in advertising. Lo 
well-known Connecticut mpany Address CA-56¥0, 
Mechanical Engineering 


COLLEGE INSTRUCTOR—Young engineering graduate, some 
industrial experience desirable, opportunity to work on advanced 
degree. Write: Head, Departement of Engineering Drawing, 
lowa State College, Ames, lowa 





ENGINEERS—College Positions—openings for B.S., M.S., and 
Ph.D. All sections U.S. Excellent salaries Send photo and 
qualifications to Cline Teachers Agency, Box 607, East Lansing, 
Michigan 


r and related 

Graduate 
A. Vopat, 
Cooper 


TEACHING POSITION in fundamental Heat Power 
fields. Compensation dependent on  qnalitendions 
study opportunities available Address Prof. Wm 
Dept. of Mechanical Engincer , The Cooper Union, 
Square, New York 3, N. Y 


MECHANICAL DEVELOPMENT ENGINEER—to assist in de 
veloping spec ialized manufacturing equipment not otherwise 
available. Will also lead a group investigating possible applice- 
tions of the principles of automation to manufacturing and pack- 
aging operations Appli ant should have a good imagination and 
a good background in practical machine shop practice together 
with an engineering degree and a genuine interest in devising and 
experimenting with mechanisms and machines. The opportunity 
a small department devoted to this endeavor 
awaits the man who qualifies. Permanent position with inter 
nationally known midwest firm. Resume required. Address CA 


5793, Mechanical Engineering 


to organize and lead 


are of 


ENGINEER—CHEMICAL OR MECHANICAL—with severa 
years’ experience in the selection, layout and installation of chemi- 
al and process equipment. We are looking for a mature respons- 
ible man with good technical qualifications and the necessary re 
sourcefulness and aggressiveness to promptly complete cach as- 
signed project. Work involves some equipment maintenance as 
well as design and layout ot new installations. Resume of back 
ground and experience desired together with minimum salary 
requirement Address CA-§794, care of ‘Mechanical Engincer 


ng 


“GRADUATE MECHANICAL ENGI 
Minimum § years’ experience all phases 
auxiliary Steam Turbine Design 
Also Junior Turbine Designers Please send resume of experi- 
ence, personal history and salary desired. _Alll replies confidential 
Write to The Whiton Machine Co., New London, Conn 


TURBINE DESIGNER 
NEER or equivalent 
of high pressure, high speed 


RESEARCH ASSISTANTSHIP IN LUBRICATION—Graduate 
study and paid part-time work with experienced staff in hydro- 
dynamic lubrication of bearings. Start Sept. or Feb. Write 
Prof George DuBois, Dept. of Machine Design, Cornell Univer 
sity, Ithaca, New York 


Large Penna. manufacturer of Water Tube Boilers has positions 
open for graduate Engineers to start in Estimating Sales Depart- 
ment. Excellent opportunity to advance in Sales-Engineering 
State experience, qualifications and salary expected. Address 
CA-5767, care of *"Mechanical Enginecring.”* 


POSITIONS WANTED 


ENGINEER-ATTORNEY—33, BSME, LLB 
Desires opportunity with future in legal or 
orporation Experience in 
Address CA-§761, care of 


MECHANICAL 
Admitted to Bar 
patent department of company or 
petroleum and natural gas industry 
“Mechanical Engineering.’ 


ENGINEER—BSME 7 years’ 
clectromechanisms, cabinet and 
several patents pending 
Address CA-$757, 


PRODUCT DEVELOPMENT 
experience in product design 
sheetmetal, etc. Creative ability; 
Seeking position in engineering supervision 
care of ‘Mechanical Engineering 


INDUSTRIAL ENGINEER—27, M.S.LE., presently in the U.S 
Army, secks appointment as instructor in Industrial Engineering 
Dept. Four years’ diversified industrial experience in field 
Resume and references furnished upon request. Address CA-5768, 
care of ‘Mechanical Engineering 


ENGINEERING MANAGER-—BSS. Mech. Eng., B.S. Indus. Eng 
lacks 9 hours), M.S. Indus. Man., C.P.A., Candidate M.S. Mech 
Eng. Young (28), unmarried, re sponsible, aggressive. One year 
structural engineer; stress an ralysis, design. Six years’ industrial 
engineering supervisor; diversified and extensive experience 
One year project engineer product and manufacturing develop- 
ment. Address CA-§769, care of “‘Mechanical Engineering 


ENGINEER —34, B.AERO.E 13 years’ experience in aircraft 
structures, thermal power plant development, and internal com 
bustion engine applications. One year graduate study, commer- 
cial pilots license, interesting and diversified assignment 
Prefer East. Will consider college instructing where graduate 
school is available Address CA-§774, care of “‘Mechanical 
Engineering 


desires 


MECHANICAL ENGINEER—MS, age 35, 12 years’ experience 
mostly in tool-and gear industry abroad and USA including design, 
onsulting, plant enginecring, planning, sales, purchasing; 6 
years of supervisory 7 foreign languages; desires respon 
sible position with medium size progressive industry, some travel 
Address CA-§782, care of ‘‘Mechanical Engineering 


REPRESENTATIVES AVAILABLE 


Consulting Engineering Organization requires 
regulators, process pumps, throttling 
Metropolitan NYC area coverag 
Write Autronic Ass 


SALES, SERVICE, 
line of control instruments, 
valves and related equipment 
plus Long Island and New Jersey 

Inc., 509 Sth Ave., New York 17, N 


rates, 


REPRESENTATION WANTED 


REPRESENTATIVES—wanted for several 
line of quality valves, cylinder 
Write giving lines handled and territory 
1600 So. San Pedro St., 


DISTRIBUTORS or 
open territories on our 
actuators and pumps 
covered. Ledeen Mfg. Co., 
15, California 


s, valve 


Los Angeles 


MANUFACTURER of Heat Exchangers and Pressure Vessels, 
located in New Jersey, wants sales representatives ir 
parts of country. Representatives should have contacts in oil 
refineries, power plants, chemical plants or marine Address 
CA-5752, care of “Mechanical Engineering 


various 


MISCELLANEOUS 


OPPORTUNITY FOR MANUFACTURE OF RAILWAY EQUIP- 

MENT—Modern high speed freight cars require a new type of 

truck, it lading damage, bearing performance and truck mainte 

nance are to be minimized. We have patents on a low cost design 

suitable to fill this wide demand. Address CA-5766, care of 
Mechanical Engineering.” 


SERVICES AVAILABLE 


ALL TYPES OF DRAFTING, Tracing, Redrawing and Specifica 
tion Writing. ELECTRICAL—Mcechanical. Estimates Sub 
mitted. Write to THE DRAFTING SERVICE, 4024 So. Maple 


wood, Chicago 32, Illinois 


EMPLOYMENT AGENCIES 
AND SERVICE , BUREAUS 


EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS. 66 
associate offices—principal cities. Our staff—technical graduates 

no fre until placed—Bradley Placement Service, 555 Leader 
Building -Cleveland 14, Ohio 





SALARIED POSITIONS $5,000 to $35,000. We offer 
the original personal employment service (established 
46 ycars). Procedure ot highest ethical standards is 
individualized to your personal r:quirements. Identity 
covered, present position protected. Ask tor particulars. 


R. W. BIXBY 


562 Brisbane Bids. Buffalo 3, N. Y. 








SALARIED PERSONNEL $5000 to $30,000 
This nation-wide service, established 1927, is geared to 
the needs of high grade men who seek a change of con- 
nection under conditions, assuring if employed tull pro- 
tection to present position. Send name and address only 
tor details. Personal consultation invited 


JIRA THAYER JENNINGS 
Dept. J, P. O. Box 674, Manchester, Vermont 











J . eS, 
Engineering Positions 
Each Month Two of Many Outstanding 
Opportunities will be Shown Here 


ASST. GEN. MANAGER $15,000 


M.E. with mfg. bkgrd. To 40. 
PLANT ENGINEERS $8-10,000 
Fdry. & machine process plants. 


For information regarding our service 
“Inquire confidential” 


JOHN COPE 


DRAKE PERSONNEL 
220 S. State, Chicago, Ha 7-8600 
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Manufacturers of equipment not included 


Consulting Service | 32<=2"*.-. 


of $20 each issue, $15 per issue on yearly contract 
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' 
BLACK & VEATCH ade casera Consult Z. H. POLACHEK 
pees: aaa eancineaaA POWER PLANT SPECIALISTS an Tee Aaa 
Electricity Water —Sewage Industry t 
Reports, Design, Supervision of Construction : ; (Steam, Hydro, Diesel) tat ne me i ae 
Investigations, Valuation and Rates NF /Muritity-inDUSTRIAL* CHEMICAL mote ae 9,60. ¥. 
‘ : one . 
oe ye seaman 1200 N. Broad St., Phila. 21,Pa. 
\ 
Electrical Testing Laboratories, Inc. PETER F. LOFTUS CORPORATION 
Electrical, mechanical, photometric, radio- Design and C Iting Eng $ SANDERSON & PORTER 
metric and chemical laboratories, rendering Electrical © Mechanical DESIGN 
testing, research and associated services, in- e { 
3 Structural * Civil 
cluding certification, inspections at factories Ge P nermedynenie © puted CONSTRUCTION 
, an isHed 
and field investigations. a. NATIONAL BANK BUILDING NEW YORK NEW YORK 
2 East End Avenue at 79th St., New York 21 Pittsburgh 22, Pennsylvania 
GILBERT ASSOCIATES, INC. THE LUMMUS COMPANY Power Plants, Structures 
Engineers and Consultants ENGINEERS AND CONSTRUCTORS Transmission Systems 
Design and Supervision of Construction 385 Madison Avenue, New York, N. Y. Design, Supervision, Inspection 
Mechenicel o Elecwicel : Sweetened © Senitery a " ‘ eee a Appraisals, Reports 
conomic Kesearch @ industria elations cago -- ouston -- London -- Paris 
‘ The Hague -- Montreal -- Caracas -- Bombay SA RGENT & LUNDY 
New York READING, PA. Washington 140 S. Dearborn St., Chicago, Ill. 
HARZA ENGINEERING COMPANY - ee ‘esearch and development J. E. SIRRINE COMPANY 
CONSULTING ENGINEERS 2 ‘ 
E. Montford Fucik Calvin V. Davis | product engineering and styling Seki aid ga inuineets ee 
Hyd Richard D. Harsa = special production machines Hydro-Electric Power Plants. Industrial 
ydroelectric Plants and Dams = Sant. Sihenind ond 
mR Lines model building Somting 5 ry Ap- 
ontrol Irrigation praisals e Pla +) Ba 
River Basin Development AS D f ve LOPMENT CI . \ 
400 West Madison Street Chicago 6 maTTTTTT Tay Greenville, South Carolina 
JACKSON & MORELAND, INC. 
Engineers and Consultants WELD TESTING 
Qualification of Operators — Supervision 29 W. 15th St., N. Y. 11, N. Y. 
Design and Supervision of Construction Inspection Research CONSULTING Gummer & ENGINEERS 
ae i A | Research, De lati Testing, 
svete Senate penaets NATIONAL WELD TESTING BUREAU Evaluation, General Investigation 
Machine Design—Technical Publications Lubricants, Hydraulic Fluids, Bearing and Friction 
STON Pittsburgh Testing Laboratory, Pittsburgh, Pa. Surfaces, Metal Cleaning and Corrosion Prevention. 
BO: NEW YORK Write for Paper on Lubricant Additives. 
M. W. KELLOGG PROPANE GAS PLANTS 
Mates 2 | STANLEY ENGINEERING COMPANY 
Piping System Design Analyses ya" 
ique odel ester as we s de . 
‘nba faculla“atnahiy e"iow’"Soase! | | Anhydrous Ammonia Plants CREINS mem ‘ 
curate flexibility analyses of the most complex 397 S. LaSalle Street Hersh Buildi - 
piping systems . LaSalle Stree ershey Buildin 
The M. W. Kellogg Company PEACOCK CORPORATION Chicago 4, Illinois Muscatine, lowa 
711 Third Avenue, New York 17, N. Y. Box 268, Westfield, N. J. Westfield, 2-6258 
2 
P — 7 a H. J. WOOD and ASSOCIATES 
onsulting Mechanical Engineer . HANI INEER 
Methods Studies: Process of Product An announcement in this CONSULTING MEC Cal ane s 
Redesign Existing Products for Greater Profit Turbomachinery 
tin Gees Ee Pee — section will acquaint others Pee cn es age 
New Developments, Patent Studies, Investigations, erothermodynamics 
New Products & Process Engineering Studies . : ¥ 
P.O.Bor3 (Ew 2) Tel. Darien $-1504 with your specialized practice. Ot? Coste Sey ” —* — 
Noroton Heights 3 Offices Daien, Connecticut Beverly Hills, California 


The above consultants are available 
to work out solutions | 

} 

to your engineering and management problems. 


ee Se eanial 
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How to cut costes with 





ALEMITE 


Orla ol- Mol lisomianiomr-lale maar-lealial-y 


in 4 easy steps 


2.Connect Accumatic fittings 
with copper tubing. (Alemite 
has tubing, clips and accessories 
for fast, neat installation.) 


1. Replace grease cups or grease 
fittings with Accumatic fittings. 
(Available in same thread sizes 
as grease fittings, cups.) 


Type 1 Accumatic Valves 

For fluid oil or light grease. In range 
of sizes, delivering from .005 to .100 
cu. in. of lubricant. Various shapes: 
Tees, straight-thru, inserts, angles. 
Spring pressure provides gradual 
feed. Adjustable or fixed output. Sys- 
tem serves up to 400 bearings. Manual 
or automatic operation available. 


3. Connect sliding, rotary or os- 
cillating parts into tubing sys- 
tem. (Flexible hose and swivels 
available for moving parts.) 


4. Provide central pump to sup- 
ply lubricant to system. (May 
be ordinary hand pump or fully 
automatic barre] pump.) 


Factory-tested —field-proved! 


Exhaustive in-the-field tests show no 
appreciable variation in the amount of 
lubricant discharged after 73,312 


lubrication cycles—equal to 
122 years of twice-a-day 
service! 


Offers All These Advantages! 


® Prevents application of wrong lubricant. 

®@ Seals completely against dirt, grit, water. 

@ No parts are neglected —lubricates inaccessible 
and dangerous bearings. 

@ Eliminates product spoilage due to over-lubrication. 

@ Eliminates point-by-point lubrication methods — 
services all bearings in one operation. 

® Delivers exact amount of lubricant to bearing. 


Alemite, Dept. LL-76 
1850 Diversey Parkway, Chicago 14, Illinois 


Please send me my free copy of the Alemite Accumatic Catalog. 
INI cinccinccnasscnissasnascomnmonettitsinetstiinttmsitintitiiasiinticnetoeentiinstmibniavimbesiiaaaan 


ALEMITES] — 


REG. U.S. PAT. OFF 


A Product of STEWART-WARNER CORPORATION 
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Dynamatic Div. 
Electrofilm (Inc.) 
Ellison Draft Gage Co 
*Erie City Iron — 
Fafnir Bearing ¢ 
ft airbanks Morse & Co 

Farrel-Birmingham Co 

*Flexitallic Gasket Co 

*Fiexonics Corp. 

Ford Instrument Co 

Div. Sperry Rand Corp 

Formica Co 

*Foster Wheeler Corp 

Frick Co 

*Garlock Packing Co. 

Gear Specialities (Inc.) 

General Radio Co. 

*Golden-Anderson Valve Spec 

*Goulds Pumps (Inc.) 

Hagan ¢ . 

Hathaway Instrument Co 

Sub. Hamilton Wateh Co 
Hays Mfg. Co 
*Homestead Valve Mig. Co 
*Hyatt Bearings Div. 

General Motors Corp 
*Illinois Gear & Machine Co 
irving preg saan Co 
Jeffrey Mig. 

*Johns-Manv tlle” 

Johnson, Carlyle,  gameamaa Co 

Kellogg, M a 
*Kewanee Boiler Div., 

A merican-Standard 
Kollmorgen Optical Corp 
Koppers Co. 

Fast's € ‘oupling Depi 

Precipitater Dept 
Kunkle Vaive Co 

*Ladish Co. 
Lefax 
Lincoln Electric Co 
Link Aviation (Inc.) 
*Loewy-Hydropress Div 
Baldwin-Lima Hamilton 
Lovejoy Flexible Coupling Cv 
McGraw-Hill Book Co 
Mammoth Furnace Co 
Marsh Instrument Co 
Amil. James P. Marsh Cor) 
*Mercoid Cerp. 
Midwest Piping _ 
National Acme 
*National Airoil Sores r Co 
National Heater Co. 
National Pneumatic Co 
New Departure Div. 

General Motors Corp 
New Hampshire Ball Bearing~ 
New York Air Brake Co 
Norden-Ketay Corp. 

Ohio Injector Co. 
Pacific Pumps (Inc.) 

Div. Dresser Industries (Inc 
Perfection Gear Co. 
Philadelphia Gear Works 
Pittsburgh Piping & Equip. (o 

*Porter, H. K., Co 
W-S Fittings Div 
*Powers Regulator Co 
Precision Rubber Products Corp 
haybestos-Manhattan (Inc 

Manhattan Rubber Div 

Packing Div. 

Ktead Standard Corp. 
Reliance Electric & Engrg. o 

*Republic Flow Meters Co 
Research-Cottrell (Inc.) 
Revere Copper & Brass (Inc.) 
*Rockwell Mfg. Co 

Nordstrom Valve Div 
Roots-Connersville Blewer 

Div. Dresser Industries (In 
Rust-Oleum Corp 
Snap-Tite (Inc.) 
Spraying Systems Co 
Springfield Boiler Co 
Stock Equipment Co. 
Streeter-Amet Co. 

*Taylor Forge & Pipe Works 
*Taylor Instrument Cos. 
Union Spring & Mfg. Co. 

*U. 8. Hoffman Machine Corp 
Van Der Horst Corp. of America 
Vard (Ine.) 

*Voss. J. H. H. Coe 
\. atson Stillman Press Div 

Farrel-Birmingham Co 

Wheeler, C. H., Mfg. Co 
Wiegand, Edwin L., Co 
Wiley, John & jons 
Winzeler Mfg. & Tool Co 
Wisconsin Motor Corp 
Wollensak Optical Co 
Yoder Co 
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‘We saved $120,000 here by 
installing Reznor heaters instead of 
replacing a worn-cyi boiler” 


“When the old heating boiler at this plant gave out, we were told it 
would cost $150,000 to replace it. Then we discovered we could have 
a Reznor heating system for approximately one-fifth of that cost. It’s 


a big building... 


165,000 square feet of space to be heated. It took 64 


Reznor heaters and over 20,000 feet of pipe to do the job, but we saved 
$120,000 on equipment and original installation. And we’re saving a 
lot more on operation and maintenance costs. For example, we saved 
$15,000 a year in salaries by eliminating the four men formerly needed 
to operate the boiler room. And the plant is more comfortably heated 


than it ever was before.” 


a 





ROE. SEE 
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REZNOR 


THE WORLD'S LARGEST 


e in 
Only Reznor Gas Unit — 
Offers All These Advantag 
ipment Cost @ No Maintenance Problems 
© Low Equipme' sere 
© Low Installation Costs © Waste No ai 
‘ ting Costs © Extra Heat for Tr 
© Low Operatin' carve 
t Response to Every © Complete : on 
wer rature to Future Con 
Change in Tempe cai 


**Heaters- 
ctory- 


Petal 


Beueox ea 


il the coupon below 
He's listed under 
our telephone dire 


information ma! 
distributor. 
yellow pages of ¥ 


For more 
nearby Reznor 
Unit’ in the 

ne at 
me : 

REZNOR MANUFACTURING COMPANY 
71 Union Street, Mercer, Pa. 
(CD Please send me my free catalog on Reznor gas 
heating equipment. 


() Please have a representative call to discuss 
our plant heating problems. 


SELLING 


TO HEATERS 
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what is 


Srey 
matter ‘ 
worth? 


For the engineer or scientist who 
has enough to make him different, 
grey matter is worth a rewarding 
life of creative achievement in 

a working climate where ideas are 
King...and the benefits measure 
up to the man and his mind. 


For 56 years Firestone has grown 

on grey matter —in Research, 
Development and Production. Now, 
simply, we need additional grey matter 
for such Firestone “‘firsts”’ as the 
“Corporal’’ surface-to-surface ballistic 
missile. Here are just a few of the 
Engineering activities in which 
Firestone needs more grey matter: 


Electronics Systems 
Mechanical Systems 
Propulsion Components 
Flight Simulation 
Mechanical Structures 
and Dynamics 
Stress Analysis 
Metallurgical Lab 


If you’re the man with extra grey 
matter who wants the chance to really 
use it, write us today.We’ll put you 
in touch with a Firestone man who 
has your kind of grey matter, too. 


Fi reftone 


GUIDED MISSILE DIVISION 


RESEARCH*® DEVELOPMENT* MANUFACTURE 





“Find your Future at Firestone’’— Los Angeles * Monterey 


WRITE: SCIENTIFIC STAFF DIRECTOR, LOS ANGELES 54, CALIF, 
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VALVE PLANT : 


HIS 400-foot machine bay—one wing of the new Lunkenheimer plant—houses 
the industry’s most up-to-date precision equipment for manufacturing iron and 
steel valves. 

Here, old-world craftsmanship and attention to detail—a Lunkenheimer tradition 
since 1862—are combined with modern production facilities to assure the highest 
standards of quality. Lunkenheimer Iron and Steel Valves are world-famous for long 
life and low maintenance. Their shoulderless seat rings will not warp, and the gates 
have exclusive machined disc guides that eliminate ‘‘chatter’’ and reduce wear. 

This entirely new iron and steel valve plant is located 
next to the Lunkenheimer bronze plant, which was 
completely modernized a few years ago in a sweeping 
$3 million program. Together, they give you the finest, 
most dependable valves that man can build or money 
can buy. The Lunkenheimer Co., Box 360, Cincinnati 

4, Ohio. 


STEEL « IRON ¢ BRONZE ¢- PVC 
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New Bullard multi-spindle vertical chucking machine 
combines high precision with high speeds 


O provide lasting precision 

despite heavy work loads 
and high speeds, Bullard uses 
Timken® tapered roller bearings \ The lower end of each spindle of 
on the lower end of the spindles Se 4 


and on other shafts of its new ao pg pe, apcorynecara 
-Au- ic Type “L” : loads at all speeds. There are more 
eens Types. ; than 100 Timken bearings in each 


These bearings furnish the size machine. 


precision needed at the locating 
position at the bottom of each 
spindle. Full line contact between 
rollers and races gives Timken 
bearings extra load - carrying 
capacity. Their tapered construc- 
tion takes radial and thrust loads 
in any combination. Result: 
shafts are held in rigid align- 
ment; shaft deflection and end- 
play are minimized; gears mesh 
smoothly; spindle precision is 
assured at high speeds. 
Timken bearings are geomet- 
rically designed for true rolling 
motion, and precision manufac- 
tured to live up to their design. 
To insure quality, we even 
make our own steel. We’re Amer- 
ica’s only bearing manufacturer 





that does. 

So whether you buy or build 
machine tools, specify Timken 
bearings. You'll find the trade- 
mark “Timken” on every bear- 
ing. It’s your assurance of high 
quality. The TimkenRollerBe- .- 
ing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, 
Ontario. Cable: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 





IT’S TIMKEN BEARINGS FOR VALUE! 


To get the best value in bearings you may find this 
simple formula helpful: 
uality + service + public acceptanc 

Value = 2 —P ehasce 
‘ price 4 _ TRADE-MARK REG. U. S. PAT. OFF. 
Obviously a big advantage above the line gives you 
more value than a small one be/ow. No other bearing 
can match the uniform high quality, engineering and TAPERED ROLLER BEARINGS 
field service and overwhelming public acceptance 
you get with Timken bearings 














} a # 
NOT JUST A BALL © NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL W AND THRUST €)= LOADS OR ANY COMBINATION —W)— 
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